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CHAPTER I 
INTRODUCTION 
A .  GENERAL BACKGROUND 
Cumbersome procedures of manually tabulating the u. S .  Census 
reports of the late 1800's led Dr. Herman Hollerith to develop the tech-
nique which evolved into the present punched card systems . His method 
consisted of transferring census data, through the medium of punched holes , 
onto paper strips . The transferred figures from the census reports were 
fed into an electromagnetic device which automatically tabulated the data . 
Thus, punched card data processing was born . 
The first statistical tabutation was tested in New York C ity in 
1886 and the first significant application of punched card machines was 
for the United States Census of 1890 . 1 Other early users of Hollerith' s 
equipment for vital statistics were Baltimore, New York City, and New 
2 Jersey. Before his retirement in 19141 Hollerith developed the basic 
form of a numerical punch keyboard, a new sorter, a level-set gang punch� 
and an accumulation tabulator .  James Powers 1 an engineer engaged by the 
Census Bureau to develop new machines, devised completely mechanical 
machines with many desirable features . 3 Although extensive developments 
�. A .  Talucci,  The Punched Card {Detroit : The Punched Card 
Publishing Company 1 1952) , p .  8. 
2 
and improvements were made in punched card equipment before 19301 many 
functional deficiencies still existed. The tabulator could not subtract, 
multiply, or divide.. Since 1930 customer demands have stimulated the 
manufacturers to correct these deficiencies as well as produce new, almost 
phenomenal, equipment . In tact, the customer is now trying to keep pace 
with the manufacturer. 
Some of' the early business applications were tor payrolls , cost 
account�ng, inventory control, sales tabulations, and consumer research . 
The reaction of' accountants during the early period was characteristic 
of' what educators are f'aced with today in attempting to utilize. punched 
card equipment tor the processing ot educational data . They were skepti­
cal of' the new procedure because it departed f'rom the methods they could 
exercise confidently. Even though technological advances demand human 
changes 1 there prevails an almost inherent resistance to change. This 
resistance is not restricted to the accounting profession, nor is it 
lacking in the teaching profession. Resistance to change is an in­
cessant problem with which educational administrators must cope . 
Increased enrollments, additional reports, need tor updated in­
formation, and more complex school organizations created a growing concern 
among public school administrators for a more efficient system ot record 
maintenance and control . The success of' data processing in industry led 
educators to examine data processing systems f'or possible utilization in 
educational records . One basic problem which led administrators to seek 
more ef'f'icient methods ot record keeping was the vast number of clerical 
personnel necessary to keep pace with burgeoning record demands by expanding 
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enrollments . Even with a large clerical staff, retrieval and analysis of 
educational data through the manual process is slow, cumbersome, and for-
biddingly difficult. 
Statistical data from the local school systems of the nation requires 
three years for federal agencies to retrieve, analyze, and transmit in 
published form. These data are history instead of up-to-date statistics 
upon which to base national appraisal of educational strengths and weak-
neeses .  Another specific illustration of the slowness of transmission 
and analysis of data focuses on the state level . Teacher certification 
data are transmitted to the state level for analysis to determine whether 
the students are being taught by certified personnel. In many cases 
the manual processing of these data and the dictum notifying the super-
intendant of unqualified personnel are not completed until the end of 
/ the school year--too late to be of value . On the local school level 
masses of data about the student personnel are stored in files;  but it 
is a slow, tedious task to manually tabulate in such fonn that permits 
cross comparisons and statistical analyses .  These isolated examples 
are typical of a multitude of record-keeping problems on the local, 
state, and national level. The investigator does not purport them to 
be empirical evidence . 
j Punched card processing of educational data has been successful 
in several local school systems . Tennessee and a few other states are 
developing long-range plans for the transmission of punched card data 
from the local to the state level.  Dr Charles K. Pullen, Director of 
Statistical Services, Tennessee Department of Education, has developed 
procedures for recording teacher certification and assignment data on 
punched cards. These data are fed into an IBM 650 computer, analyzed, 
and superintendents are notified immediately of teachers working out­
side of their certified areas . This illustration is an indication of 
the potentiality ot good system designs on the local level . Such lati­
tude would permit the transmission of data to the state and national 
level without excessive burden on the local installation .  
Over 300 school units in the United States are utilizing IBM 
punched card equipment in some phase of record keepillg. There has been 
tremendous growth in this area during the last decade . The preponderance 
of progress took place in the last five years--after the manufacturer 
recognized education as a potential market . 
. During the brief history of punched card processing of educa­
t ional data, the administrators participating have experienced many 
problems. The administrators were trained in education, but their 
knowledge ot punched card operations was tenuous . Technical super­
visors With punched card experience in industry could be employed but 
most of them were not familiar with the informational or retrieval re­
quirements for education . Considering the commonalty of business 
functions, punched card applications to business office records of a 
school system presented few problems . However, the foremost requisite, 
maintenance of student records , had developed too slowly. Teachers end 
other educational personnel displayed a mental-set against breaking 
away from the manual system of recording attendance, grades, end other 
vital information about student personnel . Many educators in the past 
5 
and present have looked upon punched card data processing as a mechanical 
gadget for accountants and the old routine of manual record maintenance 
was not open to critical examination . The growth of data processing 
systems in education indicates a softening of this attitude . An under­
girding purpose of this study was to add impetus to the movement . 
B .  STATEMENT OF THE PROBLEM 
The problem of the present study was to determine the major 
difficulties encountered by educational administrators in initiating 
and administering punched card processing systems , the degree of con­
cordance among administrators as to the relative difficulty of problema 
encountered, and possible solutions or circumventions of the problema . 
C .  HYPOTHESES 
The following hypotheses were formulated: 
1. There will emerge a significant degree of concordance within 
the parameter as to the perceived rank-order of the problema encountered 
by educational administrators in data processing. 
2. There will emerge significant degrees of concordance within 
subpopulationa as to the perceived rank-order of the problems encountered 
by such assumedly, homogeneous sub-groupings of educational administrators 
in data processing. 
3· The degrees of concordance within the aubpopulationa, divided 
according to enrollment , will yield significance levels equal to that of 
the parameter, but perceived rank orders will be different. 
4 .  The degrees of concordance within subpopulations, divided 
according to date of installation, will yield significance levels equal 
to that of the parameter, but perceived rank orders will be different . 
5· The degrees of concordance within subpopulations, divided 
according to  type of service , will yield significance levels equal to 
that of the parameter, but perceived rank orders will be different . 
D. ASSUMPTIONS 
The basic assumptions underlying the study were : 
1. Punched card data processing in public school offers suffi-
cient potential as a servant of education to warrant investisatian. 
2. (Public school administrators are experiencing many problems 
in the transition from manual to machine processing of data � 
(" 
I 
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3. \ The number and kind of recorda and reports demanded of public 
school personnel have become a cumulative onus of problems which will 
continue to increase in the future . Concurrently, the utility of machine 
data processing of educational records has greatly increased in the last 
five years and will continue to increase at an equal or greater rate 
'\ 
in the future\ 
4 .  A few administrators with effective data processing systems 
have solved or circumvented many problema encountered by the majority 
of administrators . 
5· The embryonic nature of machine data processing in education 
presents problems which can be solved, making it a more efficient servant 
of education. 
7 
6. The investigator can identify the basic problems encountered 
by educational administrators in this area through extensive examination 
of related literature , visitation to data processing installations in 
public schools , and participation in professional meetings and workshops 
for the processing of educational data through punched card equipment. 
7 . The basic problems can be evaluated by statistical methodology 
pursuant to seeking solutions for them in the rank-order of their pre-
valence . 
E .  SIGNIFICANCE OF TBE STUDY 
Public education is the country's greatest responsibility and 
is one of its largest businesses . Public school enrollments reached 
a record 36 . 3  million pupils in the fall of 1960, 24 . 5  in elementary 
schools and 11 . 8  in secondary schools . 4 This figure is expected to 
double in the 1970's. '�xpenditures for education were nearly $20 
billion ($16 billion public and $4 billion private ) in the school year 
ending 1958--a four-fold increase s ince World War II . "5 
International competition in technological achievement has focused 
increased attention upon the product of the public schools . Everybody 
has hindsight and is able to point to the failures of our educational 
system of yesteryear . Others offer educated speculations as to present 
4 U .  S .  Department of Health, Education, and Welfare , Fall 1960 
Statistics on Enrollment, Teachers� and Schoolhousing, Office of Educa­
tion Circular No . 634, February, 19 1 .  
5o. S .  Department of Health, Education, and Welfare , Trends , 
(Washington: U .  S .  Government Printing Office, 1960) , p .  55· 
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and future ills , but the most reliable implement of :f.nvestigation and 
prediction is scientific research . Local school unit s ,  state education 
departments ,  and the U .  S. Off1.ce of Educat:l.on are often delayed in 
assembling data to the point that it is outdated and useless by the time 
s the job can be accomplished. To ma intain accurate , up-to-date , and 
readily access:l.ble data for sc ientific research, present manual methods 
of pupil accounting are not adequate . Therefore, the utilization of 
punched card machines in public schools appears to be worthy of investi-
gation . It appears that this equipment could maintain a constantly up-
dated inventory of educat ional data at the local, state , and national 
level for the bases of predictions and decisions . 
S. Teachers spend years equipping themselves with the knowledges and 
skills to prepare their students for life in an ever-changing society. 
The ir prime function is to instruct , counsel, and mot ivate the students 
toward preparation for life in a democratic soc iety . 
� The constantly increasing burden of record keeping proportionately 
decreases the time available for their immediate mis sion of instructing 
students . If it is economically feas ible , the ut ilization of punched 
card machines could relieve the teacher of much of their record keeping 
duties and free them for their primary function-- instruction of students. 
Recent developments in punched card machines have made the purchase or 
lease of such equipment more economical than in the past . Therefore, 
this equipment may be within the economic availability of the ma jorHy 
of public school units . 
The development of system designs and procedures for maintenance 
9 
of educational records has been sporadic . Attendance reporting may have 
been successfully developed in one school unit,  while grade reporting was 
perfected in a distant unit hundreds of miles away. There has been an 
almost non-existent leadership in corroborating or sharing successful 
techniques . Almost every installation has gone through similar trial-and­
error processes and laboriously developed procedures independently. Uni­
versities,  manufacturers , publishers , associations , management consult­
ants,  and other potential leaders have not furnished the coordination 
that could have resulted in greater utility and more rapid development 
ot punched card procedures in educational record maintenance . 
It has not currently been ascertained whether or not a basic 
system design can be constructed for adhibition on a national scope . 
However, the present study is designed to determine the feasibility of 
an attempt . The parameter with which this study deals is of national 
scope . The basic concern is administrative problems . If concordance 
as to the relative importance of these problems and commonalties of 
solutions exist , coordinating leadership tram a central agency will be 
a demand which could result in a basic design tor national application.  
F .  LIMITATIONS 
Limitations of the study were as follows : 
1 .  This study was limited to public school systems utilizing 
IBM punched card equipment . 
2 .  Physical and financial resources of the investigator limited 
the survey of effective systems to the eastern portion of the United States. 
10 
3 . Technical or operational problems were treated only as they 
affected administrators . 
G .  DEFINITIONS 
Coefficient of Concordance .  An index of the divergence of the 
actual agreement shown in the data from the maximum possible ( perfect) 
6 agreement . 
Collating. Interfiling two sets of cards in sequence . 
Gang Punching . Duplicating data from the first card in a group 
8 to the cards behind, usually performed in a reproducer . 
IBM . International Business Machines, one of the major manu-
facturers of punched card equipment . 
Interpreting. Printing on a card from data punched in it . 9 
Parameter . The population of schools from which the data were 
drawn.10 
Public School Administrators . Generally thought of as educa-
tional leaders such as superintendents and principals ; however, the 
present study refers to the educational leader responsible for the 
6 Sidney Siegal, Non arametric Statistics for the Behavioral 
Sciences (New York: McGraw-Hill Book Company, Inc . ,  195 , pp . 229-230. 
7International Business Machines Corporation, An Introduction to 
IBM Punched Card Data Processing, (White Plaine , New York: the Corpora­
tion) , p .  20 . 
�bid . 
Q 
'Ibid . 
10 Siegel, .2E. cit . ,  p .  2 
11 
management and supervision of the entire data processing function .  
Punched Carci. The IBM punched card has eighty vertical columns. 
Each column will accommodate a hole ( or holes )  representing a single 
number or letter. Data to be processed through IBM machines must be 
punched in the card according to a standard arrangement . It can then 
be read by machines to do transcribing or other processing at high 
11 speed . 
Punched Card Equipment . The basic battery of equipment neces­
sary to.perform the record keeping function is generally the card punch, 
sorter, and tabulator . However, this may be supplemented by the verifier, 
summary punch, reproducer, interpreter, collator, and others . 
Pupil Accounting. The process of recording, storing, and re-
trieving all data pertinent to pupil personnel. 
Reproducing. Punching data from one set of cards into another 
set of cards . 12 
Sub-Population . Any homogeneous grouping of parts within the 
parameter. 
System Design . A detailed outline and description of procedures 
to follow in performing a prescribed record keeping task . 
Tab Room Supervisor. The person responsible for the technical 
operation of all equipment and functions in the data processing room . 
1�nternational Business Machines,  Machine Functions (New York : 
International Business Machines, 1957) , p . 4  
12 International Business Machines,  .2E· c it . ,  p .  20 . 
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H .  METHODS AND PROCEDURES 
In order to conduct an investigation in a relatively new field, 
the investisator prepared himself in the application and utilization of 
punched card equipment as it pertains to education .  Basic punched card 
courses were taken at the University of Tennessee, and an extensive 
examination of related literature vas conducted in the use of punched 
card equipment by public schools . 
The investisator : ( 1 )  attended the Customers' Executive School 
for Educational Administrators in Endicott, New York, in an attempt to 
acquire a general knowledge of the problems encountered in this area ; 
(2) attended a Workshop for the Punched Card Processing of Educational 
Data at George Peabody College, Nashville, Tennessee, to acquaint himself 
with the national leaders in the field and their problems ; (3) attended 
the annual meeting of the Southern States Council on Educational Research 
and Statistics in Nashville, Tennessee, to acquaint himself with the 
problems and demands of local systems from the state level; ( 4) visited 
pUblic school data processing systems in Tennessee; and ( 5) consulted 
the data processing instructors at the University of Tennessee as to the 
problems they were familiar with in the public schools . 
The result of the previously described activities vas a yield of 
120 specific problems encountered by educational administrators in 
machine data processing. Fourteen overlapping and specific operative 
problems of technical personnel were deleted from the group . Close 
scrutiny of these groups gave rise to a comparison with the administrative 
13 
processes described by the Southern States Cooperative Program in Educa­
tional Admi�istration .13 The problems were placed into eleven related 
groups ; the additional areas were sub-areas of the original seven adminis-
strative processes . 
To insure complete coverage of problem areas , a basic instrument 
ot the eleven problem areas was mailed to thirty members of the IBM 
meeting at Endicott . Respondents were asked to itemize specific problema 
under each area and to list any other problema or problem areas not pro-
vided for in the instrument . An analysis of the results of this instrument 
verified coverage of the problem areas as well as served as a basis for 
selecting eleven major problems to be used in the national survey. 
An introductory letter was forwarded to the chief administrator 
ot all public school systems employing IBM equipment in record main-
tenance . The significance of the study was explained and their coop-
eration solicited . 
Each IBM practitioner agreeing to participate in the study was 
forwarded a composite of basic problems to rank according to their 
relative difficulty. General information also was requested in the 
instrument for the purpose of categorizing the parameter into subpopu-
lations according to size, a�, and type of installation. Kendall's 
Coefficient of Concordance : � ( see ret . 14)  was employed to ascertain 
13southern States Cooperative Program in Educational Administra­
tion, Better Teaching in School Administration (Nashville : McQuiddy 
Printing Company, 1955) , pp . 123�124. 
14 Siegel, �· £1!·, p .  229 . 
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the agreement within the population as to the relative difficulty of the 
problems. A formula presented by Siegel15 which approximates a chi square 
distribution was employed to determine the level of significance by com-
paring the rank-order among subpopulations. 
Treatment of subpopulations ascertained the change of rank-order 
importance as the enrollment size, type of service, or age of the instal-
lation varied. Guidelines for determining chronology and intensity of 
treatment tor the respective problems resulted from the previously 
described procedures. Solutions to the previously defined problems were 
derived from commonalties of solutions or circumventions by effective 
systems. 
A jury of national experts facilitated the determination of 
effective aystems. Criteria for selecting the jury members were: 
1. Extensive experience with punched card processing of educa-
tional data. 
2 .  Current employment in some phase of data processing on a 
level of greater scope than the local school district. For example: 
state, national, manufacturer, or university level. 
3 .  Recognition as a leader in data processing. 
4 .  Familiarity with IBM installations in public schools and 
the quality of their operation. 
An interview guide was constructed as a basis for surveying the 
effective systems. Complete case reports of the treatment of problems 
15 Siegel, .2£· cit., p. 236. 
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by the systems adjudged effective are presented in Appendix c. 
The preceding abstract of methods and procedures was presented 
to provide the reader with a brief but meaningful background of the present 
research. Detailed description of data sathering was logically reserved 
for a subsequent chapter. 
I .  ORGANIZATION OF THE STUDY 
Chapter I includes the general background, statement of the 
problem, hypotheses , assumptions, significance of the study, limitations , 
definitions, methods and procedures ,  and organization of the study. 
A review of related research and relevant literature is presented 
in Chapter II . Literature and writings depicting the development of 
punched card processing of educational data and assisting the investigator 
in the identification of problems are treated according to their signifi­
cance . A summary of the chapter sought to present a synthesis of develop­
ments and research pertinent to the study. 
Detailed procedures for identifying problems and the resultant 
instrument of investigation are presented in Chapter III . The procedures 
used in identifying the problems, refining them, and reducing them to 
eleven adminiatrati ve problema are given thorough treatment . The chapter 
summary reviews the process for developing the instrument of investigation. 
Chapter IV affords a discussion and delineation of the problems 
eventuating from the activities related in Chapter III . The chapter 
summary abstracts the findings . 
Chapter V contains a tabulation of the data from educational 
16 
administrators and the statistical analyses .  The degrees of concordance, 
levels of significance, and the rank-orders of the problems are ascertain­
ed for the parameter and subpopulations . The summary outlines the findings . 
Chapter VI presents a compilation of solutions or circumventions 
to each problem area as described in the case reports in Appendix C .  The 
summary abbreViates the findings . 
Findings , conclusions, and recommendations presented in Chapter 
VII incorporate the results from literary investigation, questionnaires, 
statistical analyses ,  and interviews . 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
A .  INTRODUCTION 
The results of an intensive search of related literature are 
presented in this chapter . Literature which portrayed the development 
of punched card processing of educational data and assisted the investi-
gator in the identification of problems is treated according to its 
significance . 
The year 1960 marks the end of the second decade of machine data 
processing for science and industry. Prior to 1940, industrial and 
scientific applications had not reached a high degree of popularity. 
The international crises of the 1940 ' s  stimulated expansive scientific 
and technological development which demanded a more efficient process 
for the treatment of data . Acceptance of machine and electronic data 
processing during the ensuing twenty years resulted in voluminous 
literature for diverse industrial and scientific applications . 
If 1940 was the beginning of the contemporary era of data pro-
cessinb growth in science and industry, 1950 marks the counterpart for 
its significant debut into education. However, Chicago City Schools 
had a punched card application as early as 1928 . 1 Neither the manu-
facturer nor school personnel looked upon machine data processing as 
�. E .  Ahnell, Data Processing Sales Representative , International 
Business Machines Corp . , in a talk before Public School Administrators' 
Class No . 6036, March 22, 1960, Endicott, New York. 
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offering much potentiality for educational records until about 1950 . In-
creased use of punched card equipment in public schools reflect acceptance 
of its potential .  
Contact with data processing administrators in public schools 
revealed a dissatisfaction vith the rate of comprehensive development 
in their respective schools. Therefore, a search of the literature 
sought to identify the problems which were impeding development . 
The nature of literature located by the investigator vas aptly 
described by St ibal:  
Punched card methods for student reports have not been 
adequately related to the educational framework within which 
these methods operate. Practically all of the literature on 
�unch card methods consists of same discrete aspect of student 
records or a description of certain records and their construc­
tion. Much of the educational literature i s  on statistical 
application of IBM machines .2 
Literature dealing with punched card methode was limited, and literature 
dealing directly with problems encountered by educational administrators 
vas meager. 
The sporadic nature of literature caused the investigator end-
lese hours of futile searching. The first concept of the investigator 
vas that the literature was poorly indexed . Intensive search revealed 
that there was little information dealing directly with this study to 
catalog or index . Alsop!! al . 3 offered a very promising bibliography 
2 Willard Stibal, "A Review of the Literature Concerning Hollerith-
Type Punched Cards Methods in Connection with Student Records and Reports," 
Collese and University, 29: 414, April,l954 . 
3Joyce Alsop, Ann D .  Franklin, and Eric D. Hankam, International 
Business Machines Corporation, Biblio h on the Use of IBM Machines in 
Science, Statistics, and Education, Endicott : the Corporation, 195 
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on the use of IBM machines in science, statistics ,  and education. Close 
scrutiny of the references failed to yield a single article pertaining 
directly to problems in processing educational data . Ample literature 
was available in such areas as numerical analysis , computer logic , com-
puter engineering, scientific applications , and business applications . 
Literature presented in the remainder of the chapter was from 
related studies ,  periodicals, and manufacturer publications . 
B .  RELATED STUDIES 
Four studies were located which involved punched card procedures 
4 in education . Crum attempted to develop and demonstrate a method by 
which selected activities of a unifor.m school accounting system could 
be interrelated and adapted for punched card accounting procedures .  
The study was ltmited to the area of child accounting in the public 
schools of Englewood, Colorado . Items of information needed by the 
school district superintendent were tabulated from the report forms 
currently being prepared . The items were tabulated on interrelationship 
charts constructed for this purpose . Two categories were used: ( 1 )  
those adaptable to punched card procedures and {2 )  those not adaptable 
to punched card procedures • Abbreviated punched card procedures were 
designed for those items classified as adaptable . A demonstration of 
the procedures were favorably evaluated by a jury. 
4Lewis Russell Crum, "The Development of a Method of Interrelating 
Selected Activities of a Uniform School Accounting System Utilizing Punch 
Card Accounting Procedures and a Demonstration of the Method in the Area 
of Child Accounting," unpublished Ed .D. thesis , University of Denver, 1957 . 
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Walker5 studied the present status and planned utilization of 
machine punched card procedures in large city school systems . Emphasis 
was directed mainly at school systems which used punched card machines 
for school census . One hundred six cit ies with populations over 100, 000 
were surveyed . Forty-one school systems indicated that they were utilizing 
certain machine punched card procedures in record keeping . Fifty-nine 
school systems were not nor did not plan to use machine punched card 
procedures. Six school systems were not utilizing punched card pro-
cedures but planned to in the future . A more intensive study was 
directed at 16 of the 106 school systems which were utilizing punched 
card procedures for school census . A procedural design was developed 
for school census in large city school systems, and recammendations·were 
made for the possible application of punched card procedures to other 
pupil accounting areas . 
6 Gruman attempted to determine the high school records and ser-
vices fac ilitated by the use of punched cards . The study was of national 
scope , and securing an updated list of schools and districts utilizing 
punched cards was a problem experienced by Gruman which has not been 
alleviated . The techniques used to secure the list appeared to be 
exhaustive and thorough. Sixty-seven schools or districts were located, 
but only 28 provided one or more pupil personnel services . Districts 
'virgil R .  Walker, "The Utilization of Machine Punched Card 
Procedures in Large Public School Systems, "  unpublished Ph.D .  thesis, 
University of Minnesota, 1957· 
6 Allen Jepson Gruman, "High School Records and Services Facili-
tated by the Use of "Punched Cards , " unpublished Ed .D .  thesis , University 
of Southern California, 1958 . 
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providing only financial and teat scoring services were eliminated . The 
parameter was composed of 20 schools which returned the major instrument 
of investigation. Class scheduling-registration and report cards were 
the most frequently perfo�ed on punched cards . 
Some of the problema of machine data processing, identified by 
Gruman, which proved beneficial to this study were: 
1 .  Changing the habits of teachers . 
2 .  Changing office routines of clerks . 
3 .  Training or securing competent machine operators . 
4 . Designing adequate punched cards . 
5· Training or securing competent administration of the program . 
6 .  Securing the machines and supplies . 7 
Attendance accounting was inhibited by the state regulations in California 
which required absences to be reported in terms of 5 per cent increments 
of the minimum school day . 
. a Anderson conducted a study of the problems encountered in the 
installation and utilization of automatic accounting machines in secondary 
schools . Prol?lems were identified through attendance of the manufac-
turer's sc�ool for educational administrators and by visitation to 
" . . . all secondary schools known to be utilizing these machines . "9 
7Ibid . 1 p .  141. 
8 Calvin E .  Anderson, "A Study of the Problems ;Encountered in the 
Installation and Utilization of Automatic Accounting Machines in Student 
Record Keeping in Secondary Schools , "  unpublished Ed .D . thesis , Teachers 
College, Columbia University, 1958. 
9Ibid . , p .  5 
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However, this was reduced to four schools, three in Chicago and one in 
New York. One of the four schools was in semi-operation pending delivery 
of punched card equipment. 
Thirty schools utilizing IBM equipment were located by Anderson. 
He acknowledged that the selection was not complete due to the failure 
of any agency to develop an up-to-date list of users. Four question­
naires were sent to each school. One questionnaire was directed to 
administrators of the schools; eight of the nineteen returns were not 
usable. Three different questionnaires were directed to teachers through 
their administrators; 10 of the 91 returns were not usable. 
Much of Anderson's study, especially the summarization, was de­
voted to the advantages of punched card procedures in education. The 
most beneficial findings by Anderson relating to this study were: 
(1 )  inadequate preplanning in punched card operations, ( 2 }  lack of 
educational know-how by servtce-bureau personnel, ( 3 ) inadequate 
orientation program, and ( 4) inability to fully utilize IBM machines 
in all phases of student personnel accounting. 
C. PERIODICALS 
Related studies previously presented in this chapter were com­
pleted between 1956 and 1958 . Collectively, the writers gave a com­
prehensive review of periodical literature prior to the dates of their 
respective studies. To avoid redundancy, peri?dical literature published 
prior to 1956 is not presented in this section. 
Machine operators and administrators with competence in machine 
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data processing have not been sufficiently available to public schools. 
Murphy10 indicated that similar problems prevailed in industry. He also 
speculated that it resulted from the failure of universities ,  manufactur-
era ,  associations, publishers; and management consultants to assume their 
respective responsibilities to the development of thorough training pro-
grams . As a possible solution, he recommended a unified effort by all 
responsible agencies,  possibly led by the professional associations . 
Jones describes more explicitly the situation in industry: 
For the past few years , managerial and/or executive positions 
in the data processing field have been filled predominantly w:l.th 
competent graduates in areas such as the sciences and engineering. 
Industrial employers tend to agree that business graduates with 
backgrounds in data processing are much more desirable . Further 
comment from the same source would reveal that this situation 
exists primarily because of the insufficient supply of business 
graduates with a concentration in data processing. 11 
If industry is unable to secure an adequate supply of business graduates 
with a concentration in data processing, public schools probably are not 
able to secure a supply of education graduates with a concentration in 
data processing . 
Rose12 described the advantages of machine data processing at 
Rockford (Ill . ) West High School . Machine scheduling and registration 
enabled classes to start one hour after school convened on the first day . 
10 Eugene F .  Murphy, "Automation Education," The Punched Card Semi-
Annual (Detroit: Gille Associates , Inc. , 1960) , pp . 10 - 11 . 
11-vincent H .  Jones, "Data Processing Education at the University 
Level, " Data Processing, 2:9-10, June, 1960 . 
12 J .• E. Rose , "Student Accounting by Automation," Overview, 
September, 1960, p. 30 .  
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Basic punched card equipment at the school site were keypunches and a 
sorter. A nearby IBM service bureau was employed to do all printing. 
Machine accounting for absences allegedly reduced truancy to a minimum 
because of the speed with which absences were processed . Grade cards 
were mark sensed by the teacher, and report cards were printed by the 
service bureau.  Other advantages of machine processing experienced by 
Rose are described in the following statement : 
The by-products of the machine are many. When the superinten­
dent called for a list of failures in beginning Latin, he was 
given the information within a few minutes .  In a short time, 
the machine will give a complete list of sophomores , for instance, 
or a list of students in any one class , or in any study hall . 
It will separate the boys from the girls , list the failures, the 
incompletes , or those irregular in attendance . It is used to 
distribute lockers and to address mail to students' homes . l3 
14 According to Kern, data processing equipment enabled better 
staff utilization in the Willoughby-Eastlake City School District, Ohio, 
by freeing teachers of many clerical duties . Other advantages included: 
1 .  Lese  clerical work for teachers . 
2 .  Rapid access to information.  
3 .  Rapid production of records and reports .  
4 .  Additional research activities. 
5· Increased opportunity for greater pupil-teacher contact and 
greater information for use in counseling situations . 
6 . Increased accuracy . 
13Ibid.,  p .  32 
14wnlis P .  Kern, "Teachers Need Not Be Clerks, " School Management, 
4 : 76-80,  May, 1960 .  
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1· A more efficient operation in line with good business practices . 
Some school administrators have been apprehensive about acquiring 
punched card equipment because of the costs involved . Costs for manually 
processing student records are difficult to determine in dollars and cents 
because of the teacher time involved.  Teacher time is often not considered 
to be a direct coat in calculating the coat of student recorda , even though 
it is the moat expensive item in tenus of personnel involved . However, 
the penalty for denying a student a full day of instruction because of 
record-keeping duties imposed on the teacher cannot be measured in mone­
tary dimensions . Speaking emphatically about tangible costs, Spencer15 
stated, "There can be no doubt but that punched card accounting will 
save money. " To substantiate the claim, the data processing program 
which he administered in Jackson (Michigan) City Schools coat between 
$1 .00 and $1 . 50 per student per year . 
Small schools or systems often hesitate to consider punched card 
procedures because the minimum enrollment which can profit by the pro-
cedures has not been ascertained. The only evidence identified by the 
investigator were isolated cases described in periodic literature . 
16 Burlea described the punched card methods employed by the Marshfield 
Senior High School in Coos Bay, Oregon. Class scheduling and grade 
reporting were processed for 1300 students by a service bureau. The 
1�ichard E .  Spencer, "Do Punched-Card Methods Save Money?" 
School Management, 2 : 35-38, August, 1958 . 
16 John Burles ,  "So You Think You're Too Small for Punch-Card 
Methods 'l, " School Management, 3: 46-48, June, 1959 . 
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service bureau, located 231 miles from Coos Bay, returned grade reports 
two days after marked sense grade cards were received . 
Busse1117 proposed a solution for school districts considered too 
small for data processing . Forty-seven independent school districts in 
Santa Clara County, California, pooled their resources and established a 
central data processing center . The central installation processed 
business office records for each of the 47 districts. The center wrote 
and processed 172, 000'warrants worth $89 million in 1958-59· 
18 Nyack Senior-Junior High School, Nyack, New York, selected 
punched card equipment to process records of 1300 students . Machine 
rental was  approximately $400 per month. One machine operator processes 
report cards, attendance records, permanent recorda ,  and scheduling . 
Some of the literature in periodicals presented specific punched 
card applications. However, they were general and designed for popular 
consumption . Publishers generally restrict writers to three or four 
pages for explaining a technical punched card application. Therefore , 
the result is brief, general articles . An article by Bhein19 on trans-
portation was an exception . In only four pages,  Bhein gave a detailed 
description of the process for transportation control in the Farmingdale 
17o .  D .  Bussell, "Data Processing for Smaller Districts, "  School 
Management, 4 : 86-88, April, 1960 . 
18 School Management, "Look How They've Simplified High School 
Scheduling, "  1: 59-61, September, 1957 . 
l9Charles Lyons Bhein, "Public School Transportation Control, " 
The Punched Card Data Processing Annual, {Detroit : Gille Associates, 
Inc . ,  1960), pp . 218-220 . 
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(New York) Public Schools . A surveyor was employed to establish a mileage 
line to every home in the district from every school in the district . The 
lines divided the district into circular, target-like zones .. The zones 
were coded from 0 to 9 according to distance tram the school . Student 
census cards were sorted geographically and the zone codes were gang 
punched into the cards . From these data , the entire transportation pro-
gram was machine processed, which included bus rider eligibility, trans-
portation passes,  rider lists,  walker lists, bus assignment, and accuracy 
control . 
20 Hamhila delineated the punched card scheduling of the Carl Hayden 
High School, Phoenix, Arizona . Class cards are punched for the maximum 
number in each class offered . Class cards are placed in a pigeon-hole 
box arranged similarly to the master schedule . Student enrollment cards 
serve as a reference to pull class cards for each student . The student 
enrollment card is filed with one class card for each period of the day. 
Student schedules and teacher class lists are printed from these cards . 
D. MANUFACTURER PUBLICATIONS 
International Business Machines Corporation has published many 
bulletins in an effort to supply their customers with information necessary 
for maximum utilization of IBM equipment . The bulletins are highly 
specialized, relatively technical, and diverse in applications . School 
administrators have complained about being unable to understand the 
2"Matt 0 .  Hamhila, "Punch Card Scheduling, " Overview, June, 1960, 
p .  18 . 
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manufacturer publications . A portion of the lack of comprehension probably 
resulted from lack of training in data processing. The sequence of manu-
facturer publications presented in the remainder of the section are arranged 
from the simple to the complex . If read according to sequence, the edu-
cational administrator, untrained in data processing, should find the 
bulletins more comprehensible . 
21 An Introduction 1Q IBM Punched � � Processing presents a 
s implified overview of fundamental processes. The bulletin is designed 
for general use ,  not specifically for education, but basic fundamentals 
are the same for both education and industry. Same of the items covered 
in the bulletin are : fundamentals of the punched card, simple coding, 
punching, sorting, printing, and prepunching. 22 Machine Functions is 
an excellent supplement to the introductory bulletin. Pictures of data 
processing equipment are depicted along with their functions . 
After covering the two previous bulletins, Public Education 
Student Becords23 was more comprehensible to the investi�tor . The 
bulletin is divided into five major categories :  ( 1 )  census records , 
(2 )  attendance records, (3 ) registration, (4 )  grade reporting, and ( 5) 
program evaluation .  Each category contains sample forms, cards, and 
flow charts for each procedure . 
2�nternational Business Machines Corporation, An Introduction to 
IBM Punched Card Data Processing, (White Plains , New York: the Corporation) . 
22 International Business Machines Corporation, Machine Functions, 
(New York: the Corporation, 1957) . 
� . International Business Machines Corporation, Public Education 
Student Becorde, (New York: the - Corporation) . 
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In planning the activities of a data processing department, it is 
important for the administrator to develop the fastest, most accurate , 
24 and most economical procedures . Procedure Development covered objectives, 
source documents, and actual construction of procedures .  The bulletin 
was developed primarily for industrial application but underlying principles 
of a good procedure do not vary between industry and education .  
In  order to determine time factors for assigning and evaluating 
all operations , the administrator must be familiar with the productive 
capacity of the equipment . In addition to machine speeds , � Loads25 
treated factors which might enhance or impede production . 
Code construction requires a tull awareness of all variables in 
the area to be processed . Classification of data ( coding) must be in 
terms of retrieval requirements . 26 Modern Codins Methode presented 
guidelines for developing codes as well as some specific methods of 
coding. 
E .  SUMMARY 
An exhaustive search produced a limited amount of literature 
pertaining specifically to problems encountered by administrators of 
data processing installations in public schools . Four research studies 
24 International Business Machines Corporation, Procedure Develop-
ment, (New York: the Corporation, 1956) . 
2�nternational Business Machines Corporation, � Loads 1 (New 
York: the Corporation, 1955) . 
2�nternational Business Machines Corporation, Modern Coding 
Methode, (New York: the Corporation) . 
were located which dealt senerally with the area of data processing in 
public schools. 
Articles in professional periodicals pertaining to machine pro­
cessing of educational records were relatively plentiful . Many of the 
articles were general in nature and referred " largely to the benefits 
reaped from the machine process. Other articles dealt with a specific 
application but often were brief due to space limitations by the pub­
lisher.  Few problems were identified in periodicals . 
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Manufacturer publications were plentiful but specific in nature. 
As might have been anticipated, manufacturer publications did not deal 
with problems encountered in the process . However, if the publications 
had been read, understood, and followed by educational administrators, 
a study of problems might not be justified . 
The disappointing yield of problems tram the literature necessi­
tated more intensive procedures . Procedures deemed necessary to 
satisfactorily identity the problems encountered by administrators of 
data processing installations in public schools are delineated in 
Chapter III • 
CHAPTER III 
PBOBLEM IDENTIFICATION AND DATA COLLECTION 
A .  INTRODUCTION 
The effort to identify problems encountered by educational admin-
istrators in the administration of data processing units in public schools 
was not intended to reflect negatively on the potential of the procedure . 
As indicated in Chapter I ,  data processing was perceived to be worthy of 
investigation from the standpoint of its potential utility to education . 
One of the roles of the administrator is that of the problem solver . 
The diversity of subjects and fields represented in education makes it 
impossible for the administrative leader to possess detailed technical 
knowledge of every field under his direction. Administrative functions 
entail similar characteristics whether in education, industry, or govern-
ment. Successful transition of administrators from the military to 
government to industry offers some evidence of the kindredship of admin-
istration in different fields . The military and industry have two entirely 
different missions, yet administrators have been transferred from one to 
the other vi thout apparent' effect upon their performance .  In many cases, 
' 
the administrator possessed technical know-how of the mission from which 
he vas transferred but was technically unprepared for the mission of his 
new employ; yet,  he performed successfully in the new field . Absence of 
technical knowledge does not predict administrative failure, nor does 
infinite technical knowledse in a field ensure administrative success .  
Consideration of the components of administration offers enlightenment 
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on the successfUl transition of administrators from one field to another . 
Administration, whether in education, industry, or government , refers to 
a human activity that involves a minimum of four components :  
1 .  
2 .  
3 · 
4 .  
The Task 
The Formal Organization 
The Work Group (or Work Groups ) 
The Leader ( or Leaders ) 1 
Inference that technical know-how is irrelevant to the success of the 
mission of an organization is not intended .  Technical know-how i s  a 
desirable quality of the administrator, but it is an essential ingred-
ient among the work groups and the subgroup leaders . This is an ad­
vantase that the previously mentioned administrators have had in industry 
and government; work groups and subgroup leaders of reasonable technical 
competence were inherited . The mission of the· organization did not cha� 
as a result of the transferred administrator, but certain operations and 
activities were modified to enable a more efficient accomplishment of 
the task. 
Educational administrators apparently have not enjoyed an advan-
tage similar to industry in the transition from manual to punched card 
record keeping procedures .  Teachers, supervisors , principals, super-
intendants ,  and most clerical employees were not trained in the use of 
punched card equipment--a tool developed primarily for industrial and 
scientific application. However, decisions have been made by school 
�oald F .  Campbill and Russell T .  Gregg (Eds . ) , Administrative 
Behavior tn Education (New York: Harper and Brothers , 1957) ,  p .  161. 
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administrators to innovate the system of data collection, storase, retrieval, 
and dissemination through the implementation of punched card equipment . 
Such daring innovations were destined to produce many problems . An attempt 
was made in this study to identify these problema and seek possible aolu-
tiona . The following sections in this chapter are devoted to the procedure 
for identifying, verifying, and determining the relative difficulty of 
these problems . 
B .  IDENTIFICATION OF PROBLEMS 
Literature 
At the outset of this study, it was assumed that most of the 
problema encountered by administrators in this area could be identified 
through an extensive search of the literature . Chapter II revealed the 
scarcity of pertinent literature . However, the literature did serve to 
strengthen the knowledge of the investigator and increase his competence 
to conduct a study in the area . Related studies by Anderson, 2 Gruman, 3 
4 and Walker were the most beneficial sources of problems . The periodic 
literature dealt more with application procedures and their respective 
2 Calvin E .  Anderson, "A Study of the Problems Encountered in the 
Installation and Utilization of Automatic Accounting Machines tn Student 
Record Keeping in Secondary Schools, 11 unpublished Ed.D . thesis, Teachers 
College, Columbia University, 1958 . 
3Allen Jepson Gruman, "High School Recorda and Services Facilitated 
by the Use of Punched Cards, " unpublished Ed .D . thesis, University of 
Southern California, 1958 . 
4virgil R .  Walker, "The Utilization of Machine Punched Card Pro­
cedures in Large Public School Systems, " unpublished Ph.D . thesis, 
University of Minnesota, 1957 . 
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successes . Successes were more readily revealed by individuals than were 
their failures . Therefore , few problems were obtained from a search of 
periodic literature. The disappointing yield of problems from literature 
forced the investigator to alter the point of concentration and rely more 
heavily upon personal· · contact with practitioners in the field of data 
processing. 
Manufacturer ' s  School 
International Business Machines Corporation sponsored a Customer 
Executives ' School for Educational Administrators at Endicott, New York, 
in March, 1960 . The investigator, a teaching assistant at the University 
of Tennessee, attended the school under the auspices of the University. 
The school was of five-day duration and was attended by forty-seven 
representatives from school systems and colleges throughout the nation. 
Most of the representatives were charged with the responsibility of 
the data processing installation in their respective systems . However, 
several of these people were new in data processing and had no previous 
experience with punched card equipment . Others represented systems of 
sophisticated development that were from five to ten years old . 
�- general pattern of instruction was lecture, demonstration, 
and group discussion of educational applications of punched card pro­
cedures . Group discussions were generally led QY the more experienced 
class members . The educational applications were dominated by business 
office accounting . Numerous periods spent on payroll and encumbrance 
accounting appeared unjustifiable when considering the numerous applica­
tions of student accounting . 
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All problems presented in discussions with the representatives and 
the lectures of instructors in the school were recorded. Many of the 
problems presented were of a mechanical or technical nature . Indirectly, 
they could be classified as administrative in that they dealt largely 
with factors which could be included in a training program for operative 
personnel . 
Data Processing Workshop 
George Peabody College for Teachers, Nashville ,  Tennessee, spon­
sored a Workshop tor the Punched Card Processing of Educational Data in 
July, 1960 . Approximately 100 people were in attendance for one week .  
Membership consisted of public school administrators, state department 
ot education personnel, and advanced graduate students . 
Lectures, machine demonstrations , and group-discussion sessions 
were conducted by manufacturer representatives and experienced adminis­
trators in the field of educational data processing. Activities of the 
workshop were directed by a u .  s .  Office of Education specialist , a 
public school business manager, two superintendents ,  and a state director 
of statistical services--all of whom had varied experiences in their 
respective systems with the installat ion and administration of punched 
card equipment . The specialist in data processing from the u .  s .  Office 
of Education was the major contributor to the list of administrative 
problems . His experience entailed work with most of the schools in the 
nation with data processing installat ions . The investigator secured 
a two-hour interview with this specialist and obtained additional 
problems not covered during the regular sessions . 
36 
All problems identified at this meeting were recorded . After being 
checked for possible duplication, the problems were added to the pre­
viously compiled list . 
Annual Meeting of State Directors of Educational Research and Statistics 
Several state departments of educational research and statistics 
have furnished leadership to local school systems in the development of 
their data processing procedures . Consequently, their experiences appear­
ed significant to this study. The annual meeting of the Southern States 
Council on Educational Research and Statistics at Nashville ,  Tennessee , 
August 16-17, 1960, was attended by the investigator. Although it 
appears essential for the operation of a state school system, much of 
the data on the local level would not be collected were it not for 
demands of state departments . Two primary concerns of these directors 
were improving the vehicle through which statistical data flows to the 
state department and furnishing ·assistance to the local systems in in­
stalling punched card equipment . Problems on the state level supple­
mented the previously collected list as well as giving the investigator 
new insights to problems on the local level. For example, local systems 
have encountered difficulty in adapting state report forms to punched 
card processing . The state department has been unable to change the 
procedures in several instances . The chief reason is that the record­
keeping demands were legislated, and the state educational department 
was helpless in changing regulations without a legislative enactment . 
In a representative form of government, legislation theoretically 
reflects local demands . Therefore , the state departments have been 
37 
accused of creating difficulties that could only be resolved by legislation 
which must be initiated by legislative representatives from local systems . 
Other Sources of Problem Information 
Additional problems were identified through intermittent contacts 
with manufacturer representatives during the previously described pro­
cedures . Two public school systems with data processing installations 
were visited during the same period . The equipment had only been installed 
for two weeks in one system . At this point, the limitation of experience 
inhibited a clear identification of problems . The other systems was a 
quasi-service-bureau operation. Their equipment was limited to a key­
punch and a sorter, and most of their processing was done by a nearby 
industrial or university punched card installation. Census cards were 
the only punched card application in this system . 
Information collected from these sources consisted mostly of 
previously defined problems . 
C .  VERIFICATION OF PROBLEMS 
A compilation of the problems identified through the previously 
described activities revealed 111 questions or statements about diffi­
culties encountered in the installation and administration of punched 
card data processing installations . Some of the problems were partially 
overlapping, closely related, or actually subproblems of major problems . 
In an attempt to secure verification of the problem list, they were 
categorized according to kindredship into ten problem areas . More de­
tailed description of the problems and the resulting categorization are 
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presented in Chapter IV. 
An instrument was developed containing the ten problem areas ( see 
Appendix A) . It was mailed to thirty members attending the manufacturer ' s  
school in March, 1960, who were directly connected with public schools . 
The remaining seventeen representatives of the class were connected with 
colleges and private schools . Therefore , they were eliminated because 
the central focus of the study was on public schools . The instrument 
listed the previously identified problem areas and asked the participants 
to itemize any difficulty they had experienced in each area . They were 
further requested to list additional problems or problem areas which were 
not provided for by the ten areas ·listed . 
The members attending the manufacturer ' s  school were selected as 
participants in this phase of the study for the following reasons : ( 1 )  
they were practitioners in the field of educational data processing and 
represented a wide geographical range ; (2) the data processing instal­
lations represented by this group ranged from an individual high school 
with an enrollment of 600 to a large metropolitan system with an enroll­
ment of over 1001 000; ( 3 )  the age of their data processing installations 
ranged from less than one year to over ten years ; and ( 4} the instrument 
required considerable time to complete, and the investigator relied upon 
previous, personal acquaintance to elicit an adequate response . 
Twenty-two of the thirty members responded to the cover letter 
( see Appendix A ) . One respondent failed to complete the questionnaire 
because of the time involved .  Another respondent felt hie experience 
was insufficient to validly complete the questionnaire ; punched card 
39 
equipment had been purchased for his system but had not been delivered. 
Another respondent stated that the system had decided against purchasing 
punched card equipment after his attendance at the manufacturer ' s  school . 
Nineteen questionnaires were used to substantiate as well as supplement 
the previously collected list of problems . Each of the 11 previously 
identified problems were compared with the questionnaires to determine 
whether the respondents had experienced similar problems . Eighty-nine 
of the problems were listed on at least one questionnaire . In addition, 
a new problem area and twenty-three new problema were identified, bring-
ing their respective totals to 11 and 134 .  Fourteen overlapping and 
specific operative problema were eliminated, leaving a net total of 
120 problema . 
D .  RANKING OF DATA PROCESSING PROBLEMS 
After the completion of problem-identification procedures, a 
population was selected to establish the relative difficulty of the 
problems . Procedures for selecting the population and a description 
of the instrument of investigation are presented in the following 
section. 
Population 
Method of Securing Names and Addresses . The desired population 
for this phase of the study consisted of all public schools and school 
systems employing IBM data processing equipment for the maintenance of 
business office and/or student records. Although forewarned by Gruman, 5 
5 Gruman, ..QP •  cit . ,  p .  9 
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securing an up-to-date list of schools utilizing punched card equipment 
presented more diff iculty than had been anticipated . An up-to-date list 
of IBM customers in public schools was not available . The moat recent 
list had been compiled by the manufacturer in 1959 · The 1959 customer 
list was combined with a previous one from 1957 . The consolidation of 
the two was supplemented by the names of twenty-seven schools furnished 
by IBM sales representatives . Obviously, this list was incomplete because 
the investi�tor knew· of several schools with IBM equipment which the 
manufacturer sources failed to yield . An intensive campaign among per-
sonal contacts with practitioners in the field yielded fifteen addi-
tional names . California was the only state department contacted which 
responded with an up-to-date list of schools with data processing in­
stallations . Final compilation produced 294 schools or school systems 
which seemingly were utilizing IBM equipment to some extent . 
Securing addresses of these schools was difficult because the 
only reference to most of their locations was the state in which the 
6 school was located . A directory from the U .  s .  Office of Education 
proved most beneficial in securing the name and address of the chief 
school administrator for each of the 294 schools . Several of the 294 
schools on the list were suspected of not qualifying for participation 
in the study. Strong possibility existed that some schools only utilized 
IBM test scoring equipment or had discontinued punched card procedures . 
Method of Eliciting Response . In order to determine the status 
9cr. s .  Office of Education, Education Directory: Counties and 
C ities 1959 - 1960, Part 2 (Washington: Government Printing Office , 1959) . 
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of the schools in regard to data processing and elicit cooperation in this 
study, correspondence was mailed to each of the 294 schools ( see Appendix 
A ) . A multilithed postal card asked for the name and address of the ad­
ministrator within the system charged with the responsibility of directing 
the data processing program ( see Appendix A ) . 
Of the 181 replies from the previously described correspondence, 
only 155 were eligible for participation in the study. Table I presents 
the reasons for eliminating those offering to participate in the study. 
Most of the persons eliminated were aware that the study was limited to 
IBM installations ; but they offered their cooperation and requested a 
copy of the results of this study. 
Instrument of Investigation 
A two-page instrument was developed that would record general 
information as well as provide an opportunity to rank eleven frequently 
encountered problems ( see Appendix A ) . 
General Information. The first part of the questionnaire , Data 
Processing Problems of Public Schools, sought to establish a profile of 
the educational personnel charged with the responsibility of adminis­
tering the data processing system. The second part of the questionnaire, 
was designed to provide information necessary to categorize the partici­
pating systems according to enrollment, type of service, and age of in­
stallation. Categorization of the rankings according -to enrollment, 
type of service , and age of inetallation .wae expected to · afford an 
opportunity to ascertain the agreement of difficulty within each 
category. 
TABLE I 
REASOOS FOR ELIMINATmG SYSTEMS AGREEING 
TO PARTICIPATE IN THE STUDY 
Reasons for Elimination Number Eliminated 
IBM service discontinued 3 
Remington-Rand punched card equipment 1 
National Cash Register equipment 1 
Used IBM punched card equipment for instruction only 2 
IBM test scoring only 7 
No IBM equipment 12 
Total 26 
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Problem Ranking. Each of the eleven problema on the second page 
of the questionnaire are representative condensations of the subproblems 
encountered by the investigator in each area . A synthesis of each problem 
was printed in bold type along with a more complete explanat ion in finer 
type . The purpose of this design was to emphasize the ares if the res­
pondent would not take time to read the entire statement . ·  The bold-type 
synthesis also permitted the problems to be considered in "capsule form11 
while being ranked according to difficulty. 
AdJacent to each problem were two columns of squares in which the 
problems could be assigned ordinal ranks according to their difficulty. 
The five moat difficult problems were ranked from one to five in the 
first column, one being the most difficult . The five easiest problems 
were ranked from one to five in the second column, one representing the 
easiest in the entire group . If directions were followed correctly, 
the squares adjacent one problem were blank. To establish a continuous 
ordinal rank from one to eleven, the ranking of the first column, one 
to five, remained as marked . The unmarked problem was ranked six, and 
the order of the second column was reversed : five ranked seven, four 
ranked eight ,  . . . , and one ranked eleven. 
The procedure for ranking permitted rank difference to be deter­
mined from a base of five considerations instead of eleven. 
Part icipating Schools or Systems . Each of the 155 schools quali­
fying for participation in the study was compared with the 294 schools 
on the original list . The investigator recognized 21 schools utilizing 
punched card equipment on the original list which had not responded to 
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previous correspondence .  The previously described, two-page questionnaire 
was mailed to the 155 cooperating schools along with a cover letter ( see 
Appendix A ) . The 21 additional schools , known to have punched card equip­
ment, were forwarded the same questionnaire with a different cover letter 
( see Appendix A) . The total poss ible population for this phase of the 
study was 176 schools or school systems . Discussion and analyses of 
the data se cured from this instrument are presented in Chapter v. 
E .  SOLUTIONS OR CIRCUMVENTIONS OF PROBLEMS 
Solutions or possible circumventions of the previously defined 
problems were sought from commonalit ies of treatment by effective data 
processing installations in public schools . 
Effective Data Processing Installations 
Three persons , meeting the criteria stated in Chapter I ,  agreed 
to serve a s  the jury to select the schools in the East with effective 
data proces sing installations . The criteria for selecting the schools 
were : 
1 .  The data processing installation must be evaluated a s  out­
standing by the jury. 
2 . The installation must be utilizing punched card equipment in 
at least two phases of pupil accounting. 
3 · A minimum of one phase of pupil accounting must be out­
standing by the concensus of the jury. 
Six schools which met the criteria were selected by the jury for 
visitation by the investigator.  A personal interview was scheduled by 
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telephone with the administra tors of the data process ing installations in 
each of the s ix schools . 
Interview Guide . To insure complete coverage of the 120 subproblems 
of the eleven problem areas,  an instrument was designed to guide the inter­
views ( see Appendix A) . Case reports of the s ix systems are presented in 
Appendix C .  Commonality of solutions or circumventions to the problems 
are presented in Chapter VI .  
Vis itation .  Four of the six schools were located in the North 
and were vis ited by means of automobile ; the remaining two were in the 
South and were visited by way of commercial a irlines . Total travel re­
quired for the visitations was approximately 5, 000 miles . Approximately 
three weeks were required for all v isitatione . 
F.  SUMMARY 
Adaptation by school administrators of punched card procedures 
to the ma intenance of educational records was a daring innovation .  
Success of this vehicle in supplying industrial administrators with 
vital data upon which to base decisions sparked the movement in public 
s chools . Absence of technical or other resources produced many problems . 
The inve stigator ' s  attempt to identify the problems , through a 
search of the literature , proved futile . Extensive personal contacts 
with administrators of data processing installations in public schools 
was imperative for the identification of problema . A manufacturer ' s  
s chool, a data processing workshop, a meeting of state research and 
statistical directors , and vis itation of data processing installations 
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in public schools provided the personal contact with the practitioners 
in the field of data �rocessing. One hundred twenty subproblems grouped 
under eleven areas are presented in Chapter IV with descriptive analysis 
provided 
A questionna ire was developed which afforded a ranking of eleven 
problems representative of those encountered by this investi�tor .  Accom­
panied by a cover letter, this instrument was forwarded to 176 schools or 
school systems utiliz ing punched card equipment for maintenance of student 
or business office recorda . Analyses of these data are presented in 
Chapter v. 
Solutions or possible circumventions of the problems were sought 
from s chools with data processing installations which were evaluated as 
effective by a national jury of experts . An interview guide vas con­
structed to insure full coverage of the subproblems within each area . 
Case reports of each interview are presented in Appendix C .  Congruous 
solutions or circumventions are presented in Chapter VI .  
CHAPTER IV 
PROBLEM DELINEATION 
A .  INTRODUCTION 
Specific problems resulting from the procedures described in the 
previous chapter were assembled according to similarity into eleven 
groups . The eleven groupe or problem areas are delineated in this 
chapter. 
Two instruments of inveeti�tion were developed from the data 
presented in this chapter--problem ranking and interview guide ( see 
Appendix A ) . The 120 specific problems (raw data ) were analyzed and 
categorized before the remainder of the data could be collected . 
B .  PROBLEM AREAS 
Problem areas presented in this section are : inadequate planning, 
selection of equipment, insufficient orientation of personnel, insuffi­
cient supply of operative personnel, undesirable organization, inadequate 
coding, unsuitable report fo�s , inflexible government reports,  unayail­
ability of technical information and assistance , inability to fully 
utilize machine process ing of student records , and inability to fully 
utilize machine processing of business records . Each area is intro­
duced by a broad statement of the problem in order to give the reader 
an overview of the problem . A delineation of the problem describes the 
specific facets of difficulty within each area . Each problem area is 
synthesized into the major points to give the underlying causes of 
difficulty. 
Inadequate Planning 
Problem. Inadequate planning prior to and after the installat ion 
of equipment was a deterent to the development of some installat ions . 
Delineation.  The administrat i ve process--planning--is directly 
related to many facets of the succeeding problem area s .  As an administra­
tive process , it pervades pract ically every administrative function.  
However, the isolat ion of planning into a separate problem area provided 
independent treatment of difficulties encountered during the early stages 
of development . 
Dissat isfaction was expressed with the amount of time allotted 
for initial planning after the administration decided to utilize punched 
card procedures .  Delayed delivery of equipment extended the initially 
allotted period to the point that the personnel directly involved in 
planning lost some of their enthusiasm .  However, a more generally 
expressed perplexity was the conern over insufficient time allocated 
for planning. 
Manufacturer repre�entatives were generally the sole source of 
technical assistance . In some cases they were relied upon to the point 
that the staff felt the representatives were solely responsible for the 
succes s  of the operation .  Others felt that the manufacturer represen­
tatives did not spend sufficient time with their installation .  The 
moat frequently encountered difficulty was their limited knowledge of 
the demands of education .  The staff knew educat ional demands ,  the 
salesmen knew technical ramifications ; but there appeared to be a hindrant 
to the pooling of resources .  
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Another complicating factor during preplanning was the inability 
to identify factors to be considered when changing from manual to a 
machine procedure . The educational personnel involved did not have 
sufficient kn�wledge or experience of the new process to perceive future 
needs . 
Some of the questions of data processing administrators were : 
How are adequate housing fac ilities predetermined for the equipment? 
How are the most s�itable applicati ons determined? How many new appli­
cations can be started simultaneously? 
Most of the problems encountered in this area are indicative of 
insufficient technical knowledge of the new application .  However, 
educational administrators are required to direct planning in many areas 
of which their specific knowledge is meager or nil . 
Synthesis . Problems directly related to planning center around 
four questions : ( 1 )  How much time should be allowed for preplanning? 
( 2 )  Who should be involved and to what extent should the staff be util­
ized? ( 3 )  What are the best sources of technical assistance? (4 )  What 
factors and decisionS should be deliberated during initial planning? 
Selection of Equipment 
Problem . The basic selection of equipment wa s  not accurately 
ascertained in some cases and resulted in additional purchases ,  delayed 
delivery, and/or s lower procedure development . 
Delineation . Decision about the selection of equipment probably 
should be resolved during the preplanning period. However , it is an 
area highly dependent upon technical knowledge . The chief source of 
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technical advice for the selection of equipment was from sales personnel 
of the manufacturer.  Several administrators expressed misgivings about 
recommendations from sales personnel because of the profit motives . 
Instances were found where equipment was purchased or rented but not 
needed in the operation for several months . Other schools were forced 
to purchase additional or faster equipment shortly after installation.  
In fact, one system rented a Series 50 battery and was forced to com­
pletely replace it with fester equipment in lees  than three months . 
When encountered by the school superintendent for an explanation of 
the immediate obsolescence , the salesman stated that be sold the system 
"all that the market would stand . "  Much of the technical aspects of 
equipment will have to be secured from the manufacturer, but several 
administrators expressed a desire for a source of technical assistance, 
independent of the manufacturer . 
Although not a problem, several administrators speculated the 
feasibility of utilizing a service bureau until the system was qualified 
to ascertain their own equipment needs . 
Some dissatisfactions expressed with the functional aspects of 
the equipment were excessive downtime on interspersed gang punch attach­
ment to the 026 keypunch, too many verifiers in relation to keypunches ,  
insufficient number of counters on tabulator, first sorter too slow, 
and marked sense feature of reproducer fails to pick up marks . 
Synthesis . Problems identified in the area of machine selection 
are depicted in the following quest!ons : ( 1 ) How can machine needs be 
accurately a scertained1 ( 2 )  Is there a preferred delivery sequence? 
( 3 )  What are the basic essentials to start a punched card operation 
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without absolute reliance upon manufacturer representatives ? 
Insufficient Orientation of Personnel 
Problem . The citizens of the community, the school board, and 
the educational staff in same instances have not given suffic ient support 
to the data processing movement to insure maximum development . 
Delineation .  Although it is not directly dependent upon technical 
knowledge 1 emphas is from every source of inquiry reflected this to be 
one of the most difficult problems of the entire group . A typical remark 
about orientation was "Orientation of educational staff is one of the 
most serious problems and demands as much attention a s  any other phase 
of the operation . " 
Orientation of personnel is definitely dependent upon the admin­
istrative process--communication . Innovation of a new procedure requires 
open linea of communication with all personnel concerned--public, school 
board, educational staff, and students . 
The dec ision to initiate punched card proces sing was reached in 
same cases but financial support was not afforded by the public and 
school board to permit a full complement of equipment . The public and 
school administration occasionally conceived the operation to simply 
entail pushing a button and the machine does the rest . Full staff re­
quirements were not recognized because of this concept . 
Perhaps, the mental-set of the educational staff against examina­
t ion of new techniques was the biggest problem enccuntered in the area . 
Innovat ions made possible through technological development are 
impressive, but the most important element of a function is the human 
one . Many problema encountered in this area resulted from situations 
similar to the following statement of one participant in a workshop: 
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"The educational staff is an important key to the success of the opera­
tion. We became engrossed with the technical aspects and forgot about 
the human element . Serious morale problems arose . " 
Teacher personnel disliked changing their procedures of record 
keeping. The disinterest or lack of confidence in performing an old 
task a different way created unnecessary errors when the teacher had to 
supply the source information. Office personnel often feared replacement . 
In most cases the regular office personnel were not trained in 
punched card operations ; thus , the advent of the new procedures created 
a threat to their position. Concern over the future of their job lowered 
morale and performance comparable degrees,  and endangered the success 
of the entire operation.  In substantiation of this ,  Dr . Charles K .  Pullen 
stated, "One dissatisfied person, whether teacher or secretary, through 
devious means can prevent the success of any punched card operation. " 
Synthesis . Problema described in this  area might be allayed if 
the following questions were answered: ( 1) What information should be 
communicated to the public, school board, educational staff, office per­
sonnel, and pupil personnel? ( 2 )  What precautions should be considered 
when dealing with these people? ( 3 )  What are the most efficient channels 
of communication with the different groupe? 
Insufficient SupplY of Operative Personnel 
Problem . Inability to employ personnel with a dual understanding 
of both data processing and education restricted the adaptation of punched 
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card equipment to educatioual uses . 
Delineation .  A staff of competent personnel is always a concern 
of administrators,  whether en�ged in a technical or professional endeavor . 
The initial considerat ion for a source of operative personnel was generally 
from among the ranks of the clerical staff . If the clerical staff were 
utilized, it would necessitate retraining. If outs ide personnel were 
employed, many of the clerical staff would have to be reass igned or re­
leased . Administrators displayed mixed emotions about employing or not 
employing outside personnel . 
Outs ide personnel were accused of not knowing the operation and 
the policies governing it, thereby causing excessive errors during 
transition from manual to machine operat ions . Selection of outside 
personnel also created an attitude of indifference among former per­
sonnel . Other administrators contended that the desired level of opera­
tive competence and special knowledge of punched card equipment could 
only be secured from outside personnel.  
Agreement was rather general that the tab roam supervisor must 
possess a level of specific knowledge about punched card equipment that 
will counter the lack of specific knowledge generally found among edu­
cational administrators . However, incidents were cited where tab super­
visors failed in personnel relations and the ability to coordinate efforts 
of the staff. A shortage of competent tab roam supervisors created a 
tendency to hire machine operators as supervisors . Success or failure 
appeared dependent upon personal qualities as well as technical knowledge . 
Training of operat ive personnel was both locally sponsored and 
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supplied by the manufacturer .  There were mixed reactions to their respec­
t ive merits . Individually sponsored training programs allegedly add 
unnecessary complexities to the entire operation .  Others contended that 
tra ining the ir own personnel was less  expensive and at the same time 
they were taught educational applications . 
Resistance to change often stems from the threat it presents to 
the individual ' s  position . The word, automation, is conceived by many 
to reflect replacement of personnel and resultant unemployment . There­
fore, transition from menual to machine· processes requires utmost caution 
or the entire organization will suffer extreme morale impairment . 
Synthesis . Most of the problems in this area seem to peripherate 
the following: ( 1 )  What qualities should be sought when employing 
supervisory and operative personnel1 ( 2) What part does the former 
clerical personnel play in the new organization? ( 3 )  Should operative 
personnel be trained by the system or manufacturer1 ( 4) What qualities 
are moat desirable in operative personnel? 
Undes irable Organization 
Problem. The internal organizational structure of the data pro­
ceasing department and its relationship to other departments were not 
satisfactory in promoting smooth functional relationships with all de­
partments of the entire school organization .  
Del ineation .  Data processing i s  a service function .  Consequently, 
the association of data processing staff members with members from other 
departments was known to create friction. Feelings sometimes prevailed 
that the data process ing personnel were trying to usurp line authority 
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when securing source data from various departments .  Whether data pro­
cessing should be an independent division or under a previously established 
division of the system was a question of concern. Jealousy has arisen be­
tween departments because the department under which data processing vas 
placed allegedly utilized the equipment more for their own purposes than 
for other department s .  All departments with record-keeping demands should 
be served impartially according to their needs , but the problem was in 
making the necessary organizat ional change without creating inter-depart­
mental rift . 
Intra-department procedural organization was a lso a source of 
content ion.  Duties and responsibilities within the department were not 
clear-cut . Many of the procedural weaknesses were traceable to a failure 
to document flow charts,  chronological schedules of processing, and general 
procedures of operation. One system was almost wrecked when their tab 
room supervisor resigned ; there were no written records of card fields, 
coding, nor procedures .  
Intra-departmental reorganization of the clerical staff was often 
difficult in systems with tenure laws . In some cases,  employees with 
tenure status could not be reassigned to other departments ,  and the 
administrator was forced to retain all employees regardless whether they 
were suited or interested in learning a new process . 
Synthesis . Organization is one of the administrative processes,  
but its effectivenes s  may become encumbered if some of the pitfalls are 
not ant icipated.  Questions representing the pitfalls identified in the 
area of organization were : { 1 )  What is the perspective of the data 
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processing department in relation to other departments1 ( 2 )  How can all 
departments be served unbiasedly1 ( 3 ) How can procedural weaknesses be 
strengthened1 
Inadequate Coding 
Problem. Essent ial data for complet ing periodic reports were 
often not available on punched cards because of inadequate coding or 
failure to foresee the future needs at the time the data were collected . 
Delineation .  Systems often rushed into data processing without 
giving adequate consideration to coding. Codes were assigned without 
fields ; straight numeric codes were assigned to students,  teachers , and 
vendors ; and code lists were not recorded .  Tab room supervisors accused 
the educational administrator of not supplying him with complete re­
trieval requirements ,  and the administrator lamented that the supervisor 
did not understand educational operat ions . 
Interrelat ionship of information on different reports were not 
considered; thus , separate codes were designed for each report . I den­
tification numbers for students and teachers failed to yield an alpha­
betical sequence as well as a distinction between highly similar names . 
Alphameric code lists were used but the numbers in the sequence left 
blank for specific names proved insufficient ; codes for additional names 
were assigned elsewhere , breaking the alpha sequence . 
Coding appears to be purely a technical problem which would con­
cern only the tab roam supervisor, but closer scrutiny refutes the 
apparent . The administrator and educat ional staff must supply the 
technician with the retrieval objectives of the data,  as well as  its 
interrelationship with other data . Coding is dependent upon technical 
knowledge as well as educational knowledge . 
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Synthesis . Coding problems described in this section are in the 
fol lowing categories :  ( 1 )  How can adequate consideration be given to 
retrieval requirements,  end products , and possible by-products .  ( 2) How 
can personnel be coor�inated to provide complete data to be coded? 
( 3 )  What is an adequate formula for producing a student identification 
number? (4 )  Who should assume the leadership in code development? 
Unsuitable Report Forms 
Problem . Standard form designs produced by manufacturers have 
not been entirely adequate for specific local needs . The cost, time 
required, and suitability of special forme restricted the operation .  
Delineation. Some administrators had the erroneous conception 
that standard forms , suitable for all needs , could be purchased from 
form suppliers . When special forms were designed for specific appli­
cations, operations were often delayed because the time involved was 
underestimated . The resulting rush of the first printing of special 
forma caused errors which resulted in redesign and excessive coste . 
General purchasing practices of forms and supplies led to ex­
cessive expenditures . Bid basis for forms purchase was often not con­
s idered . National forms suppliers were assumed to be the most econo­
mical, but this proved erroneous in one isolated case . Generally, the 
sizes of forms were not given consideration which resulted in excessive 
machine cycles that cost time and money .  
One system made three attempts at form designs before satisfactory 
ones were produced .  The third attempt was directed b y  a systems consultant . 
Practically every administrator ass isting in the identificat ion of problema 
stated that they underestimated the time involved in the selection, pre­
parat ion, and purchase of forms . 
Synthesis . The major considerations in this area are : (1)  What 
are the sources of assistance in forms design? (2 )  When should forms 
be considered for a new application? ( 3 ) What practices will ensure 
economy when designing and purchasing forms? 
Inflexible Government Reports 
Problem. Inflexible reports and report -keeping regulations of 
government agenc ies have made the utilizat ion of punched card equip­
ment difficult in some areas of pupil accounting . 
Delineat ion. Several systems initiated data processing without 
consultation with their state departments of education .  Possible 
assistance from the state was overlooked as well as  the possibility 
of violating a state regulation with the new procedure . Restriction 
from the state level is generally concerned with the originating or 
verifying document such as the teacher ' s  register to verify attendance . 
One large state in the East has restricted punched card accounting for 
attendance by ruling that attendance can be accounted for in any manner 
a s  long as  the attendance re gister is maintained . The imposition of 
the register causes a duplication of effort for punched card instal­
lations which defeats the facility of speed . 
Independently, administrators are restricted in the ir effort to 
alter state reporting regulat ions because they are generally governed 
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by legislat ive enactment . Changes in state reporting regulations require 
considerable political activity. 
Machine reports supplying data for the federal government did not 
appear to present any problema . Machine processed reports were accepted 
rather warily from an individual high school within a district which had 
no other data processing in the district . 
Synthesis . The major difficulty in this area vas with the state 
government . Several state governments have not altered their record­
keeping regulations to permit machine process ing of attendance recorda . 
Unavailability of Technical Information and Assistance 
Problem. Technical informat ion and assistance in solving problems 
and developing new procedures were not available to a sat isfactory degree . 
Delineat ion .  Limited technical information and assistance has 
created many unnecessary problema in the transition from manual to machine 
processing of educ ational data . An abundance of informat ion is available 
for industrial or business applications , but such information is leas 
prevalent for educational applications . 
Manufacturer representatives consisted of salesmen and engineers . 
Preference between the two cannot be determined at this point , but there 
was some dissatisfaction with salesmen as resource people . Engineers 
were clatmed by a few to be more expert for consultation. Other systems 
relied on system specialists,  whose assistance was excellent in business 
office records but limited in student personnel accounting. One respon­
dent said, "Our experience with systems people is that they seem totally 
incapable of understanding school functions and requirements . "  
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One system was . rather unique in having a school board member with 
punched card equipment in his factory. He �ve free consultory service 
to the school installation .  According to the staff, he soon developed a 
domineering attitude and "ran" the entire school program . 
Literature resources were largely limited to manufacturer publica­
tions . They were thought to be too brief and technical for school per­
sonnel to sufficiently comprehend . Pract ically every administrator con­
tacted by the investigator expressed a dissatisfaction with technical 
literature . Most of the administrators contacted during the identifi­
cation of problems expressed a desire for a comprehens ive publication 
directed at all phases of punched card applications in public schools • 
. Synthesis . Technical assistance of a ll types appears to be in­
adequate . Possible sources of technical information or assistance are 
literature, system specialists , manufacturer representati ves,  state or 
federal government specialists,  and other school systems with data pro­
cessing installat ions . Each of the sources displayed weaknesses and 
limitations . Individually, few of them have supplied the assistance 
which the administrators felt was necessary for satisfactory develop­
ment of the data processing program. 
Inability to Fully Utilize Machine Processing of Student Records 
Problem . Full utilization of punched card procedures in all areas 
of student accounting has been restrained by many problems . 
Delineation. Leadership in the development of student account ing 
appears weak . Several administrators speculated that there was a desirable 
sequence for developing specific areas but were uncertain as to which 
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application to initiate first . 
Physical enumeration of the school populat ion to provide basic 
data for establishing a student master deck proved expensive.. Some 
schools used an in-school census . Regardless of the procedure employed 
in collecting source data for school census , updating necessary to 
mainta in an accurate record was meticulously time consuming. 
Registration and scheduling involves more personnel on different 
levels than any other student accounting function .  The development of 
a system by which data would flow from one division to another was 
difficult . Les s  technically trained personnel expressed difficulty in 
understanding the procedures describing the ir funct ion in the process . 
Numerous schedule changes from the time of pre-registration to the 
beginning of school compounded the difficulties .  
In some cases ,  attendance accounting by machine processing wa s  
prohibited by state regulations . One respondent stated, "Maintenance 
of attendance records are not practical because the process ties up 
the machines for too long a period to justify the outcome . "  Source 
data for attendance was most often recorded on marked sense cards . 
Twenty-seven marked sense positions often would not accommodate the 
attendance data required by the state . 
Good procedures for grade reporting and attendance enabled the 
posting of permanent records with relatively little effort . Year-to­
date grade and attendance cards are generally summary punched while 
monthly reports are being processed . Therefore , post ing permanent 
records is  largely a matter of printing. 
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Synthesis . Most problems pertaining to student recorda seem to be: 
(1 )  Wbat is the most practical student accounting application to develop 
first? (2 )  Is  there a preferred sequence of developing the remaining 
applications? ( 3 ) How can an accurate student census be established and 
maintained? ( 4) What is a good procedural design tor implementing regis­
tration and scheduling, grade reporting, attendance, testing, and permanent 
record applications? 
Inability to Fully Utilize Machine Processing of Business Records 
Problem. Full utilization of punched card procedures in all areas 
of business office records presented difficulty in some schools . 
Delineation. Fewer specific problems were identified in business 
records than any other area . The problems delineated in this section 
represent isolated cases . 
One business manager felt that the margin of error With punched 
card equipment was too high with inexperienced personnel . Consequently, 
he recommended the processing of student accounting, where mistakes were 
less crucial, until the personnel became proficient . 
Complete information about employees was difficult to get on per­
scmnel master cards . Several cards tor each employee were generally 
required tor payroll processing . The payroll was often processed before 
wages were earned which resulted in voiding and rewriting checks for 
absentees of the last few days of the pay period . Pay dates were difficult 
to change because precedent had been established that employees would 
be pa id on a certain date . 
Synthesis . If the number of specific problems encountered with 
business records is indicative of the relative difficulty, business recorda 
have been proces sed by school installations with relatively few difficulties . 
Most of the problems pertained to payroll processing and specifically 
dealt with pay dates and recording employee intor.mation on punched cards . 
C .  SUMMABY 
One hundred twenty s�ecific problems were grouped according to 
similarity into eleven areas . The eleven problem areas were : 
1 .  Inadequate planning . 
2 .  Selection of equipment . 
3 .  Insufficient orientation of personnel .  
4 .  Insufficient supply of operative personnel . 
5 · Undesirable organization .  
6 .  Inadequate coding . 
7 .  Unsuitable report forms . 
8 .  Inflexible government reports • 
. 
9 · Unavailability of technical information and assistance . 
10 . Inability to fully utilize machine processing of student 
records . 
11 . Inability to fully utilize machine processing of business 
recorda . 
Each of the eleven problem areas dealt directly with administra­
tive processes or technical knowledge . Specific problems within each 
area appeared to result from weak leadership, lack of technical know­
ledge , or both. For example , planning is an administrative process 
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common to all types of leadership . However, most of the specific problems 
identified in planning arose from deficient technical knowledge necessary 
to give the proper direction to the funct ion. Problems solely aris ing 
from weak leadership pertained to human relations , largely, the under­
estimation by the administrator of the importance of the human element 
to the success of data processing. 
CHAPT.EB V 
STATISTICAL ANALYSES 
Besults from the major instrument of investigation described in 
Chapter III were coded, keypunched into cards , and tabulated on IBM 
punched card equipment . Analyses of these data are presented in this 
chapter in six sections : ( 1 )  data processing installations pa�ici­
pating in the study, (2 )  profile of data processing administrators , 
( 3 )  profile of data processing installations, ( 4) records maintained 
on punched card equipment according to subpopulations , ( 5) problem 
area ranking, and ( 6) summary. 
A .  DATA PROCESSING INSTALLATIONS PARTICIPATING IN THE STUDY 
Schools Quali!ying. Questionnaires were mailed to 176 public 
schools in 33 states with data processing installations ( see Table II ) .  
One hundred forty-five schools or systems responded to the request ,  
representing an 82 per cent return of questionnaires mailed . The greatest 
concentrations of data processing installations were in California , 
Illinois, Michigan, and New York . The degree of participation by the 
entire population is highly commendable , especially from the larger 
states .  
Commendations . Specie 1 commendation is extended to B .  E .  Simpson, 
Superintendent , California Department of Public Instruct·ion, Sacramento, 
California , for the cooperation of the state department and the admin­
istrators of individual schools within the state . California is recognized 
TABLE II 
LOCATION OF DATA PROCESSmG INSTALLATIONS IN PUBLIC SCHOOIB 
INVI'mD TO PARTICIPATE IN THE STUDY 
Questionnaires 
Location of InstBllation Mailed Returned 
1. Alabama 1 0 
2. Arizona 2 2 
3·  California 49 44 
4. Colorado 3 1 
5 ·  Connecticut 3 2 
6.  Delaware 1 0 
1· Florida 8 6 
B .  Illinois 12 ll 
9 .  Indiana 5 4 
10. Kansas 4 3 
u. Kentucky 2 2 
12. Louisiana 1 1 
13. Maryland 4 2 
14. Massachusetts 5 5 
15 · Michigan 12 10 
16. Minnesota 4 3 
17. Missouri 2 1 
18 . Nebraska 1 1 
19. Nevada 1 1 
20. New Jersey 2 2 
21. New Mexico 1 1 
22. New York 22 15 
23. North carolina 1 1 
24. Ohio 8 6 
25 . Pennsylvania 5 5 
26. Sout:tl Carolina 2 2 
27. South Dakota 1 1 
28. Tennessee 2 2 
29. Texas 2 2 
30� Utah 1 1 
31· Virginia 3 2 
32. Washington 3 3 
33· Wisconsin · 3 3 
TotaJ. 176 145 
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as possibly the most advanced state in the development of machine data 
processing in public schools . One might assume that the advanced state 
of development and geographical distance from the site of this study 
might reduce interest in the study. Such an assumption would have been 
erroneous . In addition to a 90 per cent California response from the 
questionnaire , many data processing administrators in the individual 
schools forwarded complete descriptions of their system designs and pro­
cedures . Such cooperation for the professional growth of fellow educa­
tors in other states reflected prodigious professional interest which 
deserves special recognition. 
Many states with a smaller concentration of data processing instal­
lations responded 100 per cent . They were Arizona, Kentucky, Louisiana, 
Massachusetts ,  Nebraska, Nevada, New Mexico, North Carolina, Pennsylvania, 
South Carolina, South Dakota, Tennessee, Texas, Utah, Washington, and 
Wisconsin . Although fewer in number, the participation of these states 
was of utmost value to the studyj and the degree of participation is 
highly commendable . 
Schools Eliminated . Twenty-eight of the 145 questionnaires were 
not usable in this study ( see Table III ) . Although exhaustive measures 
were taken to identify the schools utilizing punched card equipment to 
process school records, four respondents indicated they only utilized 
IBM test scoring machines, while two respondents did not have any type 
of punched card equipment . The total of 294· schools on manufacturer 
lists included customers with only test scoring machines . Consequently, 
the initial invitation to participate in the study included a postal 
TABLE I:1::i: 
QUESTIONNAIRES ELIMINATED FROM IDTAL REl'URNED · 
Reason for Elimination 
Processing restricted to test scoring 
Processing tota�� on service bureau basis 
No v�ched card equipmen� 
Incomplete re�ing of problem areas 
Incorrect ranking of problem areas 
Punched card equipment used for instruction only 
Refused to rank problem areas 
Total 
Number 
4 
ll 
2 "  
4 
3 
2 
2 
2& 
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card for the respondents to indicate the type of punched card equipment 
installed in their schools . Respondents indicating only teat scoring 
utility were eliminated ( see Table I ) . However, the six respondents 
indicated on the postal cards that they possessed punched card equipment . 
The questionnaire did not represent the problems encountered by 
schools operating solely on a service-bureau basis . Of the eleven re-
spondenta using only a service bureau, two completed the ranking of 
problem areas . The remaining nine were partially ranked . Many of the 
eleven respondents commented on the failure of the instrument to adequate-
ly depict their problems . Some of the comments of these respondents were : 
This does not truly apply where a . district contracts for services 
elsewhere . 
�ot applicable to service-bureau schools . 
These (problem areas ) do not seem to apply too well for service 
bureau situations . 
We have no installation. (Service bureau only) Our only 
significant problem has been getting delivery of cards and forms 
as promised by printers . ·· 
The problema listed do not apply to our application of data 
processing . 
The majority of the respondents,  utilizing only a service bureau for 
processing data, expressed dissatisfaction with the instrument . There-
fore, the investigator eliminated the eleven respondents from the study. 
Four respondents indicated that they had not experienced all of 
the problems listed and did not assign them an ordinal rank. Conse-
quently 1 they were eliminated from the study. 
Three respondents failed to rank the problema according to in-
structions 1 two of which used check marks instead of ordinal ranks . They 
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were eliminated from the study. 
Two respondents returned the questionnaire but refused to rank the 
problem areas . One respondent stated1 
I have given considerable thought to the second page of your 
questionnaire and have decided not to rank these major problems . 
I object to the negative way in which they are stated . Our major, 
and in fact only real, problem was changing our schedule of dates 
on which reports would be issued . 
The other respondent in declining to rank the problem areas stated, 
With regard to your questionnaire concerning the use of electronic 
data processing equipment , we are actually not in a position to pro­
vide much detailed information since ve are just going into a measer 
installation . 
Of the 28 respondents eliminated, 26 completed the categorical 
information on the first page . However, the investigator did not include 
any portion of the information in the study because of possible contami-
nation of the data . The remaining 117 respondents ,  ranking all problem 
areas according to instructions, composed the population of the study. 
B .  PROFILE OF DATA PROCESSING ADMINISmATOBS 
Departmental Designation. The diversity of title designation 
depicted in Table IV may be due to the heterogeneity of local school 
organization. Another consideration might be the chronological novelty 
or age of data processing in public schools with the prevailing attitude 
that new innovations must be assigned as an appendage of a previously 
established division within the organizational structure . 
According to title designation, the most popular department was 
the bus iness office . Twenty-six per cent of the administrators were 
designated as business officers . The popular placement of data processing 
. : 
TABLE IV 
PROFESSIONAL PROFILES OF DATA PRecESSING ADMINISTRATORS 
College Degree 
No 
71 
Title Deai.gnation Doctora.te Masters Bachelors Degree Total 
Superintendent, Principal, 1 10 1 3 21 
or Assistant 
Coordinator of Data Processing 0 2 6 20 28 
Business Officer 
Director of ��i� Services 
Coordinator of Secondary Ed�catian 
Director of ResearCh 
other 
Did not indicate title 
Total 
5 
3 
1 
2 
24 
6 
1 
3 
1 
5 
40 
l6 
l 
4 
3 
14 
8 
117 
a . . Includes business managers, auditors, directors of finance, comp­
trollers, and accounting officer o 
b 
. . . . 
Includes directors of attendance, guidance, and testing . 
c Personnel assistant and secretaryo 
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within the business office might be due to the original application of 
data processing in industry, and the resultant availability of business 
officers from industry with data processing experience . The manufacturers 
of data processing equipment have also emphasized business office utility 
in their sales presentation. Financial justification is more tangibly 
evidenced with business office records than pupil accounting. 
Twenty-four per cent of the administrators were entitled coordi­
nators of data processing. A possibility exists that the majority of 
administrators entitled coordinators of data processing are directly 
under the line authority of the chief school administrator, indepen­
dent of other divisions . 
Eighteen per cent of the administrators were indicated to be the 
chief school officer by the entitlement of superintendent, principal, 
or assistant . Fifteen of the twenty-one indicated were in schools of 
five thousand or fewer enrollment . In many cases, the chief school 
officer in schools of this size administers and coordinates the data 
processing program with the assistance of one or more machine operators . 
College Degrees . The depiction of college degrees held by data 
processing administrators does not purport to reflect competence or 
qualification. If a collese degree accurately reflected competence 
and qualifications, education would not have the numerous problems which 
currently exist . 
Seventy-five per cent of the administrators held at least one 
collese .degree, while fifty-five per cent of these held an advanced 
degree . State certification requirements generally demand at least one 
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degree as a standard to obtain any of the positions designated in Table IV, 
except business officer or coordinator of data processing .  Formal training 
necessary to qualify as business officer generally leads to a college degree . 
Seventy-one per cent of the coordinators of data processing not 
having a degree might be accounted for by contemporary advent and expanding 
popularity of the process . Most degree conferring institutions have not 
assumed the responsibility of offering college programs in data processing. 
Consequently, the manufacturer and private business schools have offered 
training programs in an attempt to satisfy employment demands . 
Training Sources .  The most frequent source of lmovledge about data 
processing prior to present position as data processing administrator was 
acquired through independent study ( see Table V) . Second in popularity 
vas experience in industry . Since several of the administrators indicated 
multiple sources of knowledge, percentages would not be a suitable medium 
for comparative purposes . However, the popularity of independent study 
and experience in industry compared with the sparseness of formal courses 
in colleges and private business schools are indicative of the failure of 
educational institutions to assume the responsibility and leadership in 
data processing training programs . 
Practically one third, 32 per cent, of the administrators in the 
study did not indicate a knowledge of data processing prior to the acqui­
sition of their present position .  
The list ing of experience in schools as  a source of training after 
employment in present position is redundant . One could not possibly 
assume the position of data processing administrator without gaining some 
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TABLE V 
TRAINING SOURCES OF DATA PROOESSING ADMINISTRATORS
* 
Prior to After Employment 
Source Present Position in Present Position 
Manufacturer 's  School 28 59 
College or UDiversity Courses 16 7 
Private Business School Courses 6 2 
High School Courses 1 0 
Workshops or Seminars 23 46 
Experience in Industry ;8 9 
Experience in Schools 1.8 117 
Independent Study 47 76 
Did not indicate a source ;8 
* 
MUltiple training sources of several individuals cause the total 
of both columns to exceed 117 . 
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knowledge of the process . However, independent study vas more intensive 
and interest rapidly increased in workshops and seminars . Workshops and 
seminars were probably the most available sources of knowledge . Evidently, 
the manufacturer ' s  interest also doubled after ascension to their present 
position since 28 indicated the manufacturer ' s  school as a source prior to 
present position and 59 indicated the same after employment in present 
position.  
Experience . As might be anticipated, coordinators of data pro­
cessing indicated the most experience in industry prior to employment in 
or promotion to their present position ( see Table VI ) . Since 71 per cent 
of the coordinators did not have a college degree, it might be assumed 
that much of their training was on-the- job variety. 
Eighty of the administrators indicated no experience in industry 
prior to their present position. Many were people professionally trained 
in education with little opportunity for previous experience in industry. 
Although different respondents, 80 administrators also indicated 
an absence of experience with data processing equipment in schools prior 
to their present position. Singularly, the same number of administrators 
had experience in schools as in industry; but the average amount of ex­
perience per individual in industry greatly exceeded experience in schools . 
The infancy of the process in public schools is probably explainable for 
the differential .  
C .  PROFILE OF DATA PROCESSING INSTALLATIONS 
The categorical examination of data processing installations are 
TABLE VI 
TYPE OF EXPERIENCE WITH PUNC.1IIID CARD EQUIPMENT PRIOR TO EMPLO�T rN/OR PROMOTION To PRESENT POSITION 
Years Experience . in Industry 
• .  
Ti t1e of Administrators 0 1 2 3 4 1 5 6 1 7 8 i 9  lOt Total 
Superintendent, Principal, �8 1 1 1 21 
or Assistant 
Coordinator of Data 6 1 1 1 7 1 1 10 28 
Processing 
Business Officer � 1 1 2 2 3 31 
Director of Pupil Services �0 10 
Coordinator of Secondary 3 3 
Education 
Director of Research �3 1 .  14 
Other 1 1 2 
Did not indicate title 7 1 8 
Total go 1 3 2 2 3 1 9 2 1 13 117 
0 1 
17 
15 4 
23 2 
7 1 
2 
9 1 
2 
5 1 
80 9 
Years Expe�ience ·in Schools 
2 3 4 5_ 6 
-
:2 
2 1 1 1 1 
1 1 1 
2 
1 
2 2 
1 1 
6 6 2 4 2 
·. 
7 8 .  9 
1 
2 
2 
- . 
5 0 0 
' 
10+ 
1 
1 
1 
3 
-.J 
0'. 
'Total 
21 
I I I 
28 I 
31 
10 
3 
. 14 1- -
2 
8 
117 
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according to three dimensions : pupil enrollment, date of installation, 
and type of service . The divisions are congruent to the subpopulations 
employed later in the chapter to produce a more finite focus of problem 
areas . 
Pupil Enrollment . Contrary to popular belief 1 data processing 
installations were not most frequently utilized in the largest school 
systems . The frequencies of .Table VII resemble the normal curve . The 
heaviest concentration of data processing installations were in schools 
with enrollment size from 5,000 to ao, ooo . 
Date of Installation.  Figure 11 a cumulative frequency polygon, 
presents a graphic picture of the dates of installation and spiraling 
growth in recent years . 
Expansive growth of data processing in recent years has attracted 
the attention of many educators for the first time . Consequently, the 
educators felt that data processing in public schools had only existed 
for a few years . Contrary to the conception, Detroit City Schools em­
ployed punched card equipment in 1918 to process payroll records . Growth 
since 1918 gradually increased until 1950 . If the sharp increase since 
1950 is indicative of future growth, machine data processing in public 
schools will gain wide popularity within the next decade . 
Type of Service . Table VIII reveals that 62 per cent of the 
systems are central office installations serving the data processing 
needs of several schools within the district or area . Of this type , the 
most common example was city or county school systems with one central 
machine installation which served the schools within the system. The 
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TABLE VII 
DATA PROCESSING INSTALLATIONS BY PUPIL ENROLLMENT 
Pupil Enrollment Number of Systems 
1 - 1000 2 
1001 - 2000 2 
2001 - 3000 8 
3001 - 5000 11 
5001 - 10, 000 15 
10, 001 - 20, 000 19 
20, 001 - 4o, ooo 18 
40, 001 - 80, 000 11 
80, 001 - 100, 000 3 
Over 1oo, ooo · 7 
Did not indicate size 21 
Total 117 
110 
100 
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80 
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� 
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Date of Installation 
Figure 1.  Cumulative Frequency Polygon (Ogive ) of Punched Card 
Installations in Public Schools 
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TABLE YIII 
DATA PROCESSING INSTALIATIC!lS ACCORDING TO TYPE OF SERVICE 
'!YPe of Service. 
Single school serving only itself 
Installation servi:og only central office 
Central office installation serving 
several schools Within district or area 
Total 
Number of Systems 
19 
25 
13 
117 
80 
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balance of the category was exemplified by several independent school systems 
collectively acquiring one machines battery which served them jointly. The 
school systems were small . Individually, they were presumed to be too small 
for data processing, but collectively they were not . The joint use of a 
single installation by several independent school systems was most fre-
quently encountered in California . 
Twenty-one per cent of the data processing installations served 
only the central, school-system office . Processing in such cases was 
largely restricted to maintenance of business office records . 
The least frequently encountered installation according to type 
of service was single schools serving only their individual, record­
keeping needs . Only 16 per cent of the parameter comprised this category. 
D.  RECOIIDS MAINTAINED ON PUNCHED CARD EQUIPMENT 
ACCORDING TO SUBPOPULATIONS 
Eeoords maintained on punched card equipment were analyzed accord-
ing to title of administrator, enrollment size, date of installation, and 
type of service . The records were divided into two major divisions , 
student records and business office records . Although unequal in number, 
the specific records under each division represent the major applications . 
Therefore, the degree of utility of punched card equipment for each divi-
sion is in terms of percentages based on the total of the particular 
subpopulation.  
Title of Administrator. The first three titles,  superintendent, 
coordinator, and business officer, in Table IX lend themselves to visual 
comparison due to the closeness of their respective frequencies . Frequencies 
TABLE IX 
RECORDS MAlliT.AINED ON PUNCHED CARD EQUIPMENT ACCORDING TO TITLE OF ADMINISTRA.IDR 
Title of Administrator 
l 
� 'I"'' .P I 
J:: � (.) 4) .p 
C'f-t �  
1-t w s  4) "' m  4) .p .P 'I"'' (.) 01 C'f-1 '1"'1  B S::: m 0 ..-t  ...t 4) 0 -P  
� �  (Q t () aS ;g 1-1 CO rg f  1-t (.) C'f-t 0 Q) 0 o ,g 0 s::: 4) 1-t .P O  H � 0  
� �  
m 1-t V 
j �  
1-t ... (Q o ca  o 'O  b ...... ... Q) .p � �  
�! 
s::: g :;:j  � i J.t 12; �  � � �  ...t Q) 4) � (Q � 2  h (Q ot:f .P  O aS  .B 0 s::: ..-! Q)  .p ...t •.-1 0 Records ta t>  C) �  0 0  � -ll:: 0 A E-1  E-1 -
SCHOOLS OR SYSTEMS 21 28 31 10 3 14 2 8 117 
SWDENT RE:GORDS 
Ce:USllS 9 15 9 5 2 4 0 6 50 
Grade reporting 18 19 8 6 2 10 0 5 68 
Cumulative records 10 15 5 4 1 6 0 2 43 
Scheduling and registra.tio:r.. 19 20 8 6 1 11 0 6 71 
Test .T.-eco:rds 10 17 14 7 2 11 0 4 65 
Attendance 16 17 9 4 3 5 0 5 59 
Transportation 2 4 3 0 0 1 1 1 12 
Class, honor, and eligibility lists 11 13 6 3 1 7 0 4 45 
Program evaluation 3 3 3 1 2 2 0 3 17 
BUSINESS OFFICE 
Payroll 10 21 29 3 3 8 1 5 80 
Cost accounting 4 11 14 l. 1 4 0 2 37 
Appropriation accounting 5 12 16 3 2 3 0 1 42 C::> 
Property accounting 2 9 9 0 l. 4 0 l. 26 1\) 
Personnel records 6 17 12 4 l. 5 1 4 50 
Cafeteria accounting 3 11 13 0 1 . 4  0 3 35 
Supply: requisitioning a11d inventory 3 13 11 1 2 4 0 2 36 
. .  
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in Table IX interred that chief school officers, superintendents and princi­
pals, were more interested in the maintenance of student records than 
business office records . Record maintenance by business officers vas 
opposite to school officers ; greater emphasis was placed on business 
office records than student records . 
The coordinators of data processing indicated the greatest utili­
zation of punched card equipment for both student and . business office 
records . Utility vas evenly balanced between student and business office 
records ; whereas the chief school and business officers tended to skew 
emphasis in the direction of their respective professions . 
The two student records most commonly maintained on punched card 
equipment were (1) scheduling and registration and (2)  grade reporting. 
Transportation records were maintained by twelve schools and were the 
least popular student record . 
Payroll and personnel records were the two most frequently main­
tained business office records, while property accounting vas listed 
least frequently. Payroll and personnel records are closely allied; 
each compliments the other. Deductions and other personnel data are 
necessary for payroll records . Therefore, the popularity of one would 
promote the other. Payroll is also easier to maintain on punched cards, 
affects more personnel, and produces more dramatic results than property 
accounting . 
Enrollment Size . The parameter was divided into three subpopu­
lations according to enrollment size . It vas anticipated that an examina­
tion of records maintained according to the enrollment size might yield 
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information pertinent to the solution of problems . 
According to Table X, schools with an enrollment of 5,000 or fewer 
were processing more student records than either of the other two divisions .  
However, the mean percentage of student records processed by the second 
division, 5,001 to 40, 000 enrollment, was practically equal to the first 
division--a ratio ot 47 to 50 . The mean percentage of student records 
processed in schools with enrollment size over 40,000 dropped to 34 per 
cent . It might be concluded tram these data that the development of data 
processing tor the maintenance of student records has been most successful 
in schools with an enrollment size between 5,001 and 40,000 . 
According to Table X few schools With enrollments of 5, 00� or fewer 
maintained business office records on punched card equipment . The second 
division, 5,000 to 40, 000 enrollmen� averased 38 per cent utility tor 
business office records . The third division, over 40, 000 enrollment, 
averaged 54 per cent utility tor business office records, tar greater 
than either of the other two divisions . Processing of business office 
records were definitely most popular among the systems with larser enroll­
ments . 
The greatest utility of both student and business office records 
was found among the school or systems with an enrollment between 5,001 
and 40, 000 . 
Date of Installation . The division into three subpopulations 
according to date of installation was tor the purpose of attempting to 
identity whether or not emphasis of concentration in student or business 
office records had shifted during the chronological development of data 
TABLE X 
RECORDS MAINTADi'ED ON ptlHCHED CARD EQUIPMENT. ACCORDING TO ENROLlMENT 
l � 5000--
Recc,_.� 23 Inets.llatiana � 
STm>ENT N'.ll!lbar Per Cent 
Ce!!E1.L<> :t"ec0r•ls '7 30 I 
Grade l'�:porting 20 8T 
Ctunu.la;tii vc reco�ds J.3 57 
Sehaduling and regie�r�tiou 2: 9J. 
Teat X"ecor� 8 35 
Attan�c€' 18 TI 
T:r.s..ne:portation J. ' ii-
C1ass , hor.')!' , eJ.igibli ty, a.!l\t oth�::i.' , 1. ... "'t 6:t 
miece11a.neaua li.ats 
Progl� evalaation 2 9 
BUSIDSa OFFICE 
P�VX'Oll 7 30 
Cost aecounting 3 13 
APPl:opriation a.ccoun·t;ing ..., 9 t::. 
.Property accounting 1 4 
Personnel records 1 4 
· Cafeteris. a.cc::)UD.ting 2 9 
Supply reqllisi tioning and inventory 2 9 
Student Enrollment 
500i � 4o, ooo 
52 !.ru� te..Ua.tiona 
Numbex Per Cent 
,..,_ l:j:;.• c. r  .. -
'1� _ .... 63 
2J. h." . v  
39 75 
.... ,,.� ,:, , 71 
21J. 46 
8 15 
:!::4 46 
10 19 
36 69 
- �  ..Lo.� 25 
19 37 
'I I"\  23 .J.r.. 
26 50 
15 29 
'l oy  ..1. !  33 
· 4o, ocn - (up) 
21 In�tall&tions 
N·umber 
ll 
· 9  
4 
7 
l}+ 
11 
2 
3 
4 
18 · 
10 . 
11 
8 
ll 
ll 
11 
Per Cent 
52 
43 
19 
33 
67 
52 
10 
li,. 
�9 
86. 
48 
52 
38 
52 
52 
52 
():) \Jl 
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processing ( see Table XI ) . Since the major emphasis in the area of student 
records appeared to increase during the 1950 ' s, all installations estab­
lished prior to 1951 were placed in the first division .  The second divi­
sion, 1951 to 1957, has had a minimum of four years to develop data pro­
cessing; and the respective subpopulation should indicate the area trend 
of development . The third group, established s ince 1957, should give the 
trend of development by the most recent entrants into the field . 
Installations established from 1918 to 1950 had the most extensive 
processing of business office records and the least for student records . 
Installations established between 1951 and 1957 were leaders in the utility 
of data processing for student records . The second group also collectively 
utilized the process for both student and business office records to a 
greater degree than the other groups . The average utility of punched 
card equipment for the second group was the same for student and business 
office records, inferring a balance between the two areas of processing. 
The youngest installations , established between 1958 and 1960, utilized 
the process for student records to a greater degree than the oldest 
installations in the first group . 
TYpe of Service . Installations were grouped into subpopulations 
according to the type of service in an effort to determine what type of 
system afforded the greatest utility in both student and business office 
accounting ( see Table XII ) .  
The first group, single schools serving only individual needs, had 
the greatest utility for student records and the least utility for business 
office records of e ither of the other two groups . Of course, major 
TABLE XI 
RECORDS MAIN'EA!NED ON PUNCHED CARD EQUIPMENT ACCORDING TO DATE OF INSTALLATION 
Date of Installation 
-
1918 - 50 1951 - 57 1958 - 6o 
Records 16 Installations 29 Installations 66 Installations 
S�JDE.NT Number Per Cent Number Per Cent Number Per Cent 
Cenaus records 4 25 12 41. 31 47 
G:;:oade reporting 7 44 20 69 38 58 
�ilative recor�g .. 38 12 41 23 35 b 
Scheduling and regiatration 6 38 20 69 42 64 
!.Jl!st records 8 50 21. 72 34 5� 
Attendance 9 56 18 62 29 44 
Transportation 0 0 6 21 5 8 
CJ.ass ,  honor, eligi'bllity, and 3 19 15 52 25 38 ' 
other md scellaneoua lists 
Program e:va.lue.tion 3 19 9 31 5 8 
BUSINESS OFFICE 
Payroll l2 75 23 79 43 65 
Cost accounting 10 62 13 45 13 20 
Appropriation accounting 8 50 16 55 '1 '7  26 ... , 
Property accounting 4 25 10 34 11 17 . 
Personnel records 10 62 16 55 22 33 
Cafeteria accounting 7 44 13 45 14 21 
Supply requisitioni..'llg and inventory 9 56 12 43 14 21 
CP -.1 
TABLE XII 
RECORDS MAINTAINED ON PUNCHED CA.liD EQUIPMENT ACCoRDmG TO THE TYPE OF SERVICE 
Single SC'.hool Installatiou Central Office 
Serving Only Serving Qaly Inste.l.la.tion 
Ito elf' Central Of'f'ice Serving Several 
Schools 
Records 19 Installations 25 Installations 73 Installations 
STUDENT Number Per Cout Numbel' Pe:r Cent Number Per Cent 
Census records 6 32 5 20 39 53 
G:rsde reporting 17 · 89 2 8 49 67 
Cumuletive records 12 63 32 J�4 
Scheduling and registration l9 100 1. 4 51 70 
Teat records 8 42 8 32 49 67 
Attenda11ce 1� 74 3 12 42 58 
Trf:l....nsports+.ion 2 8 .. ,., 1.4 .L\J 
Class, honor, eligibility, and. other ll 58 34 47 
miscelJ.al1e01lS lists 
Program evaluation 3 16 14 19 
BtBINESS OFFICE 
Payroll 3 16 19 76 58 79 
Cost accounting 1 5 9 36 27 37 
Appr�riation accounting 1 5 8 32 33 45 
Property accounting 5 20 21 29 
Personnel records 4 21 13 52 33 45 
Cafeteria accounting 7 28 28 38 
Supply requisitioning and inventory 1 5 6 24 29 40 
()) ()) 
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financial records are generally the responsibility of the central office, 
while the mission of individual schools pertains basically to the instruc­
tional process which demands student records for evaluation. 
The second group, installation serving only central office, would 
naturally be more interested in business office records with student­
record responsibility being delegated to individual schools . Therefore, 
the group ranked second with business office records and last with student 
records . 
The third group, central office installation serving several schools 
within the district or area, indicated the greatest utility with business 
office records and second with student records . Percentages of both 
student and business office records indicated a more comprehensive develop­
ment by the third group than either of the other two groups . 
Data Processing Equipment . The most popular combination of equip­
ment was keypunch, sorter 1 and tabulator ( see Table XIII ) .  Every instal­
lation had a keypunch and sorter . The eight installations without a 
tabulator employed a service bureau or central office installation for 
printing . 
Eighty-eight of the installations did not possess a calculator. 
Calculator rental or purchase was expensive , and the function was per­
formed on a desk calculator in many cases . 
Fifty-seven of the installations did not possess a verifier . 
Verification can be performed through means other than a verifier. For 
example, two decks can be punched from the same source document and then 
compared on the reproducer . 
TABLE X:i:::LI 90 
Number of Machines per Insta.l.lation 
� of Ma� . ·o 1 2 3 4 5 6 7 8 9 Total 
Keypunches 53 39 12 6 2 1. 2 0 2 1.1.7 
Verifiers 57 47 8 3 1 1. 11.7 
Sorters 86 22 4 1. 3 1. 11.7 
Interpreters 43 68 5 1 ll7 
Cpllators 39 59 15 3 1 117 
Reproducers 32 69 12 2 1 1 11.7 
Accounting or tab a* 84 20 1 2 1 1 11.7 
machines 
Calculators 88 26 2 1 117 
Ramacs ll5 2 ll7 
* Four schools employed data processir� service bureaus to print reports . 
Printing for the remaini� 4 schools was performed by a central office installation 
serving several schools or distri cts within the area. 
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Two IBM 305 RAMACS were the only computers listed by the 117 in-
stallations . 
E .  PROBLEM AREA BANKING 
The recent entry of machine data processing in public schools has 
not permitted time for intensive study or investigation which could yield 
a relevant external criterion for ranking the difficulty of problem areas . 
Therefore , the problem areas were ranked by the administrators according 
to their perceived difficulty. The rank order, resulting from composite 
ranking of each problem area, produced a " consensual" ordering of problem v 
areas . The investigator acknowledges that "objective"  rankings and "con­
sensual" rankings are not synonymous . A high or significant value derive;
-,
) 
from statistical formulae does not mean that the rank order is " correct . " 
Significance may be interpreted as meaning that the administrators applied ; 
/ 
essentially the same standard in ranking the problem areas according to / 
their perceived difficulty. Consensual rankings of the study may provide 
a basis for the future development of a criterion through which more ( \ 
objective rankings may be derived . In the absence of a relevant criterion, ( 
I / the investigator felt that the rankings as perceived by the administrators · 
were the most valid standard available for examining the problems . Raw-
score ranks of the parameter and sUbsequent subpopulat ions are listed in 
Appendix B .  
Methodology 
In an effort to measure the relation among the problem area rankings 
by the data process ing administrators, the Kendall Coefficient of Concordance 
. .  
W (ref . 1) was employed . 
Spearman rho measured the correlation between two sets of rankings 
of ! objects or individuals, whereas,  Kendall � measures the relation among 
several rankings of ! objects or individuals . With .! sets of rankings the 
association among them was determined by Kendall � ·  Whereas rho expresses 
the degree of association between two variables ,  � expresses the degree of 
association among ,! such variables .  The coefficient produced by rho ranges 
from -1 to +11 and should not be confused with � which produces a range 
from 0 (lack of agreement ) to +1 (perfect agreement ) .  The coefficient of 
� is an index of the divergence of the agreement shown in the data from 
the maximum possible (perfect )  agreement . 
2 Downie and Heath synthesized and expanded tables of coefficients 
for determining the level of significance for Kendall R .  As the number 
of ! judges increase, R tends to decrease, yet still yields significance . 
For example , 20 judges ranking 10 items would require a W coefficient 
of . 11 to be significant at . 01 ;  for 30 judges ranking the same 10 items 
would require a � of only .08 to be equally significant . The simplified 
chi square formula as provided by Siegel accommodates diminishing R 
coefficients by providing an increasing integer quantity to "refit" the 
curve . 
1 , Sidney Siegel, Non rametric Statistics for the Behavioral 
Sciences (New York: McGraw-Hill Book Company, Inc . ,  195 1 pp . 229-
239 · 
�. M .  Downie and R .  w .  Heath, Basic Statistical Methods (New 
York: Harper and Bros . ,  Publishers, 1959) , pp . 282 - 283 . 
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Edwarda3 employed Kendall !! in measuring the attitudes of ba18h" 
school students . The span of coefficients were for the most part small 
but many Yfeldea results of a �ignificant level .  
Raw-score rankings used to  compute !! are presented in Appendix B .  
The sums of ranks, Rj , for each problem area were divided by ! to obtain 
the mean value of Rj . The sums of squares of deviations , .!1 were derived 
from these data , and the value of !! were computed: 
where 
a = sum of squares of the observed deviations from 
the mean of R j ' 
k • number of sets of rankings , e . g. ,  the number of 
adminiatra tors) 
. N = number of problem areas ranked, 
. ' 
f2 t2(N3 • N) m maximum possible sum of the squared dev�ations, 
i .e . ,  the sum which would occur with perfect 
agreement among _! rankings . 
4 Siegel preae�ted the formula employed to test the significance of 
3T .  Bentley Edwards� "Attitudes of High School Students as Related 
to Success in School (Advanced Report) "  {Berkeley: University of California, 
1958) ; alsp cited in u .  s .  Department of Health, Education, an� Welfare, 
Pro ecta Initiated Under the ' Coo erative Research Branch (Washington: 
Government Printing Office, 19 0 1 p .  11 . 
4 Siegel, 22 ·  cit . ,  pp . 236-237 .  
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the observed value of !! . The formula approximates a chi square distri-
bution with 
Observe that 
Therefore, 
df : N - 1  
2 
'X. D S 
i2 kN(N + 1) 
s 
i2 kN(N + 1) 
• k(N - l)W 
2 'X. • k(N - l)W 
Thus, the latter formula, which is computationally simpler, with df = N - 1, 
was used to determine the probability associated with the occurrence 
under H0 of any value as larae as an observed ! · 
If the value of X2 as computed by the formula equals or exceeds 
that shown in Table C (ref. 5) for a particular level of significance and 
a particular value of df • N - 1, then the hypothesis that the � rankings 
are related is accepted at that level of significance . 
Parameter 
One hundred seventeen administrators of data processing who 
ranked the problem areas according to instruction composed the para-
meter of the study. The eleven problem areas were assigned ordinal 
'xbid . ,  P •  249 . 
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ranks according to their perceived difficulty. For convenient reference, 
Table XIV lists the problem areas, and Table XV lists the problem areas 
according to the perceived rank of the parameter . 
' 
According to the data presented in Table XVI , planning and orienta-
tion of personnel were the two most difficult problem areas encountered 
by data processing administrators . The least d�ffiqult problem area, 
equipment, might be accounted for by the financial motivetion· of the 
manufacturer . The ranking of the equipment area might also be inter-
. 
preted as reflective of satisfied customers . 
The si�ificance check of the observed value of � produced a 
chi square of 140 . 40 .  Table C ( ref .  6) revealed the coefficient to 
be greater than . 001 level of significance . A scattergram of raw-
score ranks by the parameter in Figure 2 prese:u.ts a more graphic picture 
of agreement . Therefore, the hypothesis was accepted t��t a significant 
degree of concordance existed within the parameter as to the perceived 
rank-ord�� of the problems encountered by educational administrators 
' 
in data processing. 
Subpopulations 
Enrollment . 
, 
The parameter was divided _into three groups accord-
ing to enrollment size ( see Table XVI ) . The major purpose of the divi-
sion was to determine whether or not the degre� of concorda�ce as to 
the relative difficulty of problems differed between various sized 
schools . Table XVII presents the problem areas according to the 
> 
6Ibid . 
TABLE XIV 
PROBLEM AREAS ENCOUNTERED BY DATA PROCESSING ADMINISTRATORS 
Identification Number 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
XI 
Problem Area 
Planning 
Equipment 
Orientation of Personnel 
Operative Personnel 
Organization 
Coding 
Forms and Supplies 
Governmental Report 
Regulations · 
Technical Information 
an!l Assistance 
Student Records 
Business Office Records 
TAELE XV 
PERCEIVED RANK ORDER OF PROBLEM AREAS: THE PARAMETER 
I 
Problem Area Rank Order 
Planning 1 
Orientation of Personnel 2 
Operative Personnel 3 
Student Records 4 
Organization 5 
Governmental Report Regulations 6 
Technical Information and Assistance 1 
Coding 8 
Business Office Records 9 
Forms and Supplies 10 
Equipment 11 
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TABLE XVI 
PERCEIVED RANKINGS OF PROBLEM AREAS IN SYSTEMS ACCORDmG TO ENROLlMENT 
Level of 
Rank of Problem Areas Si�ificance -
Number of 
�stems ' Size ' s;rstems I II III IV V VI VII VIII IX X XI w '1:2 . 05 . 01 . 001 -
1 - 5 ; 000 23 3 11 2 1 9 7 10 6 5 4 8 . 09 20. 70 X 
5001 - 4o, ooo 52 2 11 1 3 l:l 8 10 6 9 4 7 . 13 67. 6o  X .. 
40, 001 - ( up) 21 2. 5 11 2 . 5 7 5-5 4 10 5.5 9 , 8 . u  23. 10 X ... 
Total group indi- 9£! 2 ll 1 4 6 7 10 5 9 3 8 . 10 96. 00 X 
eating enrollment 
Total population 117 1 ll 2 3 5 8 10 6 7 4 9 .12 140. 40 X 
-
* 
. 
. . Twenty-one reSlJondents . ranked problem areas but did not indicate .enrollment served by the insta.ll8.tion • .  
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1. 
2. 
3 · 
4.  
5 · 
6. 
1· 
8. 
9. 
10. 
11. 
1 - 5 , 000 
Operative Personnel 
Orientation of Personnel 
Planning 
Student Records 
Technical Information 
and Assistance 
Governmental Report 
Regulations 
Coding 
Business Office Records 
Org9.nization 
Forms and Supplies 
Equipment 
�ied ranks--2 . 5 .  
b 
. 
Tied ranks--5· 5 ·  
TABU: XVII 
PERCEIVED RANK ORDER OF PROBLEM AREAS: ENROIJ:l.iENT 
Rank Order According to Enroll.J:nent 
. 5, 001 - 40, 000 · 40, 001 - (up)  
Orientation of Personnel Student Records 
Planning Planning8 
Operative Personnel Orientation of Personnel8 
Student Records Coding 
Organization b Organization 
Governmental Report Governmental Report 
Regulations Regulationsb 
Business Office Records Operative Personnel 
Coding Business Office Records 
Technical Information Technical Information 
and Assistance an<t Assistance 
Forms and Supplies Forms and Supplies 
Equipment Equipment 
1-' 0 0 
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perceived rank of enrollment subpopulations . 
Twenty-one respondents of the parameter ranked the problem areas 
but did not indicate enrollment size of the installation. To prevent 
possible contamination of the data, the problem ranking and statisti­
cal analysis were determined separately for the total group indicating 
enrollment size . The observed rank order for the 96 respondents com­
prising the group differed slightly from the parameter . The . 001 level 
of significance for the observed value of W was the same as the level 
of significance for the parameter . 
Student enrollment of schools up to 5,000 composed the first 
group . The ter.minal number of 5,000 was selected because most of the 
schools within the ran� were individual schools which maintained data 
processing installations independent of the total school system. The 
investigator felt that problems experienced by the group might differ 
from those experienced by lar�r, centralized installations serving 
an entire school district . 
The first group, enrollment size 1 - 5000, indicated the most 
difficult problem to be in the area of operative personnel . Restric­
tive bud�tary allocations may have prohibited small, individual 
schools from competing for highly skilled, operative personnel .  The 
size of the school might be indicative of the size of the community; 
and an abundant supply of skilled, operative personnel may not have 
been available in small communities . The second most difficult prob­
lem indicated by the group was orientation of personnel . It might be 
speculated that the orientation of personnel would present few problems 
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in a small school . However, the data indicated otherwise . The . 05 level 
of significance for the observed value of � was the least level of signi­
ficance produced for any subpopulation in the study. A scattergram pre­
sented in Figure 3 depicts a graphic picture of the raw-score ranks by 
the first enrollment group . 
The range of 5, 001 to 40,000 student enrollment was selected for 
the second group because it included smaller, central installations as 
well as many medium sized installations . The system size which affords 
optimum efficiency for punched card data processing has not been deter­
mined . Therefore , it was possible for the division according to enroll­
ment size to yield implications for intensive investigation in the 
future . 
The second group, enrollment size 5, 001 to 40, 000, indicated the 
most difficult problem to the the orientation of personnel . Long lines 
of communication necessary to inform personnel in larse school systems 
are vulnerable to breakage and difficult to maintain. The second most 
difficult problem indicated by the group was planning. Planning in­
creases in complexity with the size of the organization; however, 
larser installations should be able to afford a greater supply of re­
source personnel to assist in planning than the smaller schools . The 
observed value of � for the group was at the . 001 level of significance . 
The range of student enrollment over 401 000 was selected for the 
third group because the problems identified in the earlier stages of 
the study were divergent of those procured from systems with under 
40, 000 students . The third group indicated the most difficult problem 
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to be the area of student records . Table X substantiates the ranking in 
that the third group maintained fewer student records than either of the 
other two groups . The second most difficult ranking was tied between 
orientation of personnel and planning . One might conclude that orienta­
tion of personnel and planning are equally difficult in schools or 
systems with enrollment size located within the range of size found in 
either group two or three . The observed value of � for the group 
yielded . 01 level of significance . 
An over-all comparison of the rankings by the three groups in 
Table XVI reveals notable divergence within five of the problem areas . 
Problems with operative personnel appeared to diminish with the size 
of the installation . More specifically, these problems dealt largely 
with the availability of trained personnel . The receding difficulty 
with increased enrollment possibly is because the larger systems 
sponsor their own training program, whereas smaller schools are de­
pendent upon the open labor market for their operative personnel .  
Organization was perceived to be more difficult with the second 
and third groups than with the first group . An interpretation might 
be that the complexity of organization decreases with the size of the 
installation. 
Coding appeared to be less difficult in the smaller systems 
than in the largest ones .  Groups one and two ranked coding several 
points less difficult than group three . The nature of coding would 
naturally present greater difficulty for 100, 000 students than for 
25, 000 students . 
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Availability of technical information and assistance presented less 
difficulty for group two and three than for group one . Staff resources 
and availability of funds to procure technical assistance probably were 
more available in the larger systems than the smaller ones .  Another 
consideration for the differential might be that the larger systems could 
afford a department of data processing with more skilled personnel . Many 
smaller installations have developed procedures with untrained personnel 
on a trial-and-error basis . In satisfying the profit motive ,  manufacturer 
representatives might have also made their services more available to 
the larger installations where the sales potential was greater. 
The tied ranking of four by the first and second groupe indi­
cated that the implementation of student recorda was relatively diffi­
cult . Group three, the largest systems , perceived student records to 
be the moat difficult of the entire problem areas . Difficulty encoun­
tered by large installations in the implementation of student records 
is presented more thoroughly in Chapter VI .  
Although s ignificant at the . 05 and . 01 levels , the perceived 
rankings of the smallest and largest schools, respectively, had a lower 
level of significance than the parameter . Therefore , the hypothesis 
was rejected that the level of significance for the subpopulatione 
according to enrollment size was as high as the degree for the para­
meter. However, the rank order of problems differed between the indi­
vidual groups and were different from the parameter . 
Date of Installation. The parameter was divided into three 
groups according to date of installation ( see Table XVIII ) .  The 
TABLE XVIII 
PERCEIVED RANKINGS OF PROBLEM ABEAS m SYSTEMS ACCORDmG TO DATE OF INSTALLATION 
Rank of Problem Areas 
Date of Number of 
.Installation S;y:stems I u UI IV V VI  VII VIII IX X XI w 1?-
1958 - 1960 66 1. 11 2 3 5 9 8 7 6 4 1.0 . 1.0 66.40 
1951. - 1957 29 3 11 1. 2 5 7 1.0 6 9 4 8 . 14 4o. 6o 
1918 - 1950 16 1. 11 3 2 6 7 9 8 5 4 10 . 29 46.40 
Total group indi- 1.11* 1 11 2 3 5 8 1.0 6 7 4 9 . 1.2  1.33.20 
eating date 
Total population ll7 1 .  11 2 3 5 8 10 6 7 4 9 . 1.2  140. 40 
-
if: 
Six respondents ranked problem areas but did not indicate.  the date of installation. 
Level of 
Significance 
. 02 . 01 . 001 
1-' 0 
0'\ 
X 
X 
X 
X 
X 
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purpose of the division was to determine whether or not the degree of con­
cordance as to the relative difficulty of problems differed with the age 
of the installation. Table XIX lists the problem areas as perceived by 
subpopulations divided according to date of installation . 
Six respondents ranked problem areas but did not indicate the 
date of installation .  To prevent contamination of the data, the prob­
lem ranking and statistical analysis were determined separately for the 
total group indicating the date . The observed rank order perceived by 
the 111 respondents comprising the subpopulation did not differ from 
the parameter . The . 001 level of significance for the observed value 
of � was the same as the level of significance for the parameter . 
Schools installing punched card equipment from 1958 to 1960 
composed the first group . The age range was selected because of 
possible increased intensity of problems arising during the initial 
development period of three years . 
The first group, consisting of installations up to three years 
of age, indicated planning to be the most difficult problem area ( see 
Table XVIII ) . Orientation of personnel was observed to be the second 
most difficult problem. Planning is more intense during the early 
stages of development and evidently presented great difficulty. The 
second ranked problem, orientation of personnel, dealt with communi­
cating plans to personnel and is logically allied with planning. The 
. 001 level of significance for the observed value of � was the same 
throughout each group of the subpopulation, but the rank order of 
problem areas differed between specific groups . A scattergram of 
TABLE XIX 
PERCEIVED RANK ORDER OF PROBLD! AREAS: DATE OF INSTALLATION 
1958 - 196o 
1. Planning 
2.  Orientation of Personnel 
3· Operative Personnel 
4. Student Records 
5. Organization 
6. Technical Information 
and Assistance 
1· Governmental Report 
Regulations 
8.  Forms and Supplies 
9· Coding 
10. Business Office Records 
n. Equipment 
Rank Order According to Date of Installation 
1951 - 1957 
Orientation of Personnel 
Operative Personnel 
Planning 
Student Records 
Organization 
Governmental Report 
Regulations 
Coding 
Business Office Records 
Technical Information 
and Assistance 
Forms and Supplies 
Equipment 
' 
1918 - 1950 
Planning 
Operative Personnel 
Orientation of Personnel 
Student Records 
Technical Information 
and Assistance 
Organization 
Coding 
Governmental Report 
Regulations 
Forms and Supplies 
Business Office Records 
Equipment 
1-' 
0 CP 
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raw-score ranks by the first group is presented in Figure 4 .  
Data processing in public schools was largely extended into the 
pupil accounting area after 1950 . Some schools acquired the equipment 
for the primary purpose of processing student records . Installations 
established from 1951 to 1957 have had time to achieve a sophisticated 
state of development ; therefore, they were selected to comprise the 
second group . 
The second group, consisting of installations established from 
1951 to 1957, ranked orientation of personnel as the most difficult 
problem area . The ranking implies that orientation of personnel re­
mains a major problem even after the development of procedures . The 
ranking as second discloses that the supply of competent operative 
personnel does not necessarily decrease with the age of the instal­
lation.  The observed value of W was at the . 001 level of signifi­
cance . 
The major use of punched card equipment in public schools prior 
to 1951 was for the maintenance of business office records . The third 
group includes all schools which established data processing instal­
lations prior to 1951 . The administrators in group three represent 
the pioneers of data processing in public schools . The division 
affords an opportunity to determine whether pupil accounting has been 
developed as extensively as business office records . Also, problems 
encountered in the oldest data processing installations might differ 
from the younger installations . 
The third group, consisting of installation established from 
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1918 to 1950, indicated that planning was the most difficult problem 
area . Operative personnel problems were ranked second . The observed 
value of � was at the . 001 level of significance . 
A comparison of the rankings between the three groups shown in 
Table XVI discloses some variations . Planning was ranked more difficult 
by groups one and three than by group two . Coding was ranked less 
difficult by group one than either of the other two groups . Ranking 
of technical information and assistance by group two indicated less 
difficulty; therefore , it might be concluded that technical assistance 
was more available to group two than the others . 
The observed value of � for each of the three groups was at the 
.001 level of significance . Therefore , the hypothesis was accepted 
that the level of s ignificance for subpopulations , divided according 
to age of installation, will be as high as the degree for the para­
meter, but the rank order within the subpopulation will differ from 
that of the parameter . 
TyPe of Service . The parameter was divided into three groups 
according to type of service ( see Table XX) . Single school instal­
lations were anticipated to experience problems different from 
central office installations . The central office installations were 
divided into two groups : ( 1 )  installations serving only the central 
office and (2) central office installation serving several schools 
within the district or area . Since all respondents indicated the 
type of service of their respective installations, the sum of the 
three groups equaled the parameter. Table XXI lists the problem 
TABLE XX 
PERCEIVED RANKINGS OF PROBLEM AREAS m SYSTEMS ACCORDmG TO TYPE OF SERVICE 
Level of 
Rank of Problem Areas Significance 
Type of · Number of 
-f. Installation Systems I II III IV v VI VII VIII IX X XI w . 05 . 01 . 001 
Single school serving 19 3 11 4 1 7 9 10 6 5 2 8 . 21  39. 90 X 
oncy i tselt 
Installation serving 25 1 11 3 4 6 7 9 8 2 5 10 . 22 55 . 00 X 
only central office 
Central office instal- 73 2 11 1 3 5 7 9 6 10 4 8 . 12  87. 6o  X 
lation serving sev- ·. 
eral schools within 
district or area 
Total population 117 1 11 2 3 5 . 8 10 6 7 4 9 . 12  14o .4o X 
1-' 
� 
TABLE XXI 
PERCEIVED RANK ORDER OF PROBLEM AREAS: TYPE OF SERVICE 
Single School Serving Installation Serving Central O�fice Installation 
Only Itself Only Central Office Serving Several Schools 
1. Operat�ve Personnel Planning Orientation of Personnel 
2.  Student Records Technical Information Planning 
and Assistance 
3· Plannitg Orientation of Personnel Operative Personnel 
4. Orientation of Personnel Operative Personnel Student Records 
5 · Technical Information Student Records Organization 
and Assistance 
6. Governmental Report Organization Governmental Report 
Regulations Regulations 
7· Organization Coding Coding 
8. Business Office Records Governmental Report Business Office Records 
Regulations 
9· Coding Forms and Supplies Forms and Supplies 
10. Forms and Supplies Business Office Records Technical Information 
and ASsistance 
11. Equipment Equipment Equipment 
...... 
...... 
w 
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areas according to perceived difficulty by eubpopulatione divided accord­
ing to type of service . 
Group one, single schools , ranked operative personnel problems 
the most difficult ; where student records were ranked second . Single 
school installations were smaller than central office installations and 
are lese able to offer a training program to insure an adequate supply 
of operative personnel . Student records are generally of more concern 
to single schools than central office installations . Table XII also 
showed single schools with more extensive applications of student 
records than the central installations . The observed value of ]! was 
at the . 001 level of significance . A scattergram presented in Figure 
5 depicts a graphic picture of the raw-score ranks by group one . 
The second group, installations serving only the central office , 
ranked planning as the most difficult problem area . An inadequate 
supply of technical information and assistance was ranked second . The 
observed value of ]! was at the . 001 level of significance . 
The third group, central office installations serving several 
schools within the district or area, ranked orientation of personnel 
the most difficult problem . Planning was ranked second . Orientation 
of personnel and planning are closely allied . Group two maintained 
mostly business office records on punched card equipment , whereas 
group three in maintaining student records for several schools were 
involved with more personnel in their orientation programs . 
Comparison of ranks within the three groups showed the great­
est range in the area of technical information and assistance . The 
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area was ranked five by group one , two by group two, and ten by group 
three . The availability could be due to greater assistance from the per­
soJmel within the many schools served . The installations composing 
group three were located in metropolitan centers where technical assis­
tance was more available . 
The observed value of � was at the . 001 level of significance for 
each of the groups divided according to type of service . Therefore, the 
hypothesis was accepted that the level of significance for subpopulations , 
divided according to type of service , will be as high as the degree for 
the parameter, but the perceived rank order within the subpopulations 
will differ from that of the parameter . 
F .  SUMMARY 
The instrument of investigation for deter.mining the perceived 
difficulty of problem areas identified in Chapter IV was mailed to 176 
administrators of data processing installations in 33 states . Twenty­
eight of the 145 questionnaires returned were not usable . The remain­
ing 117 composed the parameter . 
According to title designation of data processing administrators , 
the most popular placement of the data processing installation within 
the organizational structure was within the business office . Twenty­
four per cent of the data processing installations were administered 
by coordinators of data processing, indicating that the department was 
a separate entity within the total organizational structure . 
Seventy-five per cent of the data processing administrators held 
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at least one college degree . Seventy-one per cent of the administrators 
designated as coordinators of data processing did not indicate a college 
degree . 
Independent study was the most frequently listed source of data 
processing knowledge . Thirty-two per cent of the administrators did 
not indicate a source of knowledge prior to present position. 
The heaviest concentration of data processing installations were 
found in systems with student enrollment between 5, 000 and ao, ooo . 
According to the data, more data processing installations have been 
added in public schools during the last four years than in the previous 
thirty-eight years . Sixty-two per cent of the systems are central 
office installations serving several schools within the district or 
area . 
Data processing administrators emphasized the applications re­
lated to their title . For example , installations administered by 
business officers maintained more business records than other instal­
lations ; installations administered by superintendents or principals 
maintained more student accounting records than other installations . 
Installations with small student enrollment processed more 
student records than schools with larger enrollments .  The larger the 
system the fewer student records processed . Schools with student en­
rollment between 5, 001 and 40,000 maintained the highest percentage 
of both student and business records combined . Data processing in­
stallations established between 1951 and 1957 maintained more student 
records than either of the other two groups established before and 
after that date . Single schools maintained more student records than 
either of the two groups with central office installations . 
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Practically every installation had at least a keypunch, sorter, 
and tabulator . Only 26 installations had calculators and 47 had veri­
fiers . 
Kendall (W) was employed to determine the degree of concordance 
among the parameter and subpopulations as to the perceived difficulty 
of the problem areas . Subpopulations were divided into three groups 
each according to enrollment size , age of installation, and type of 
service . 
A significant degree of concordance existed within the parameter 
as to the perceived rank-order of the problems . The degree of con­
cordance among the subpopulations was significant to a degree equal 
the parameter, except two groups within the subpopulation divided 
according to enrollment size . They were installations with enroll­
ment sizes of 1-51 000 and 40, 000- (up ) . 
The rank-order within subpopulations differed from the para­
meter . According to data presented in this chapter, it might be 
concluded that data processing installations experienced relatively 
the same difficulties ;  but under certain conditions such as size , 
age ,  and type of service , the problem difficulty fluctuates . 
CHAPTER VI 
SOL�ONS OR CIRCUMVENTIONS 
A. INTRODUCTION 
Six data processing installations in public schools were adjudged 
by the national jury as having met the previously established criteria. 
Solutions or successful treatment of the problems delineated in Chapter 
IV were sought by visiting the six installations judged effect ive . De­
tailed treatment of each problem area by each installation is presented 
in Case Reports A - F, Appendix C .  
Solutions , circumventions , or successful treatment of problems by 
the effective system are presented in the subsequent pages of this chap­
ter. The investigator does not present these solutions as a panacea to 
all problems . The reported solutions are merely successful treatments 
of the problems under circumstances peculiar to the system interviewed. 
Many of the recommendations pertaining to specific problem areas are 
guidelines for effective administration of data processing installations. 
Administrators anticipating the installation of punched card equipment 
may be able to adapt the treatment of problems presented in this chapter 
to their own installation, thereby circumventing many problems . 
B .  PROBLEM AREAS 
All points presented in this section for consld eration in solving 
or circumventing the previously identified problems were derived from 
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personal interviews with the administrators in six data processing instal-
lations . Case reports in Appendix C afford individual treatment of each 
problem by the six administrators interviewed. The following problem 
areas are presented in the rank order of their perceived difficulty by 
the parameter . 
Planning 0 4 
Time Allotted for Preplanning. Tne length of the preplanning 
period is dependent upon such factors as the size of the system, avail-
ability of competent personnel, strength of leadership, and support from 
the administrative head of the school . Hovrever , a minimum of six months 
was proposed by three administrators . 
Personnel .  Although two administrators interviewed did not in-
volve all levels of personnel in preplanning, the unanimous consensus 
l�S that all levels of personnel should be reuresented--public ,  school 
board, teachers , secretaries ,  administrators ,  and students .  Wide repre-
sentation on planning ccmmittees affords better channels o.f communication 
to all levels of personnel . The planning committee can help prevent or 
allay fears which might arise as a result of machine processing. The 
power of a committee should be limited to recommendations , and the f inal 
respons ibi lity of decision should rest with the chief administrator. 
Sources of Technical ;:, s s l s tunce . The sources cf technical 
assistance vere system specialists , manufacturer representatives , f'ed-
eral government specialists , data processing supervisors , and other 
school systems with data process ing installations . The administrators 
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did not agree on a best source of technical assistance . A source con­
sidered best by one administrator was considered weak by another. How­
ever, they agreed that a highly trained data processing supervisor was 
necessary for satisfactory development of the installation; and he could 
serve satisfactorily as a resource person for the planning and procedural 
development committees .  
Factors to be Considered During Preplanning. One of the first 
factors to consider is whether or not punched card processing will meet 
the needs of the individual system. A survey is necessary to determine 
whether the manual process is satisfactory. If it is not, repre sentatives 
of the various types of punched card equipment will assist in conducting 
another survey to determine the suitability of machine processing for the 
system. 
If the decision is reached to install punched card equipment , it 
must be decided which area will be implemented first--student records or 
business office records . Next , a data processing supervisor must be em­
ployed. The supervisor can serve as a technical resource person for the 
selection of equipment and planning procedural developments .  A six-month 
preplanning period will also give the supervisor time to thoroughly orient 
himself with the manual procedures to be converted as well as becoming 
acquainted with the personnel in the school system. 
Housing facilities should be determined after the selection of 
equipment . Five of the six installations visited have been forced to 
move the equipment site two or three times each because of inadequate 
space . Space for housing equipment should be based on long-range plans 
�2 
instead of immediate needs . In addition to ample space , the location of 
the installation must be convenient for the divisions to be served. If 
a new building is constructed for the installation or a building is being 
converted, wiring for both 110 and 220 volts were recommended. Thermal 
control is another factor. Electronic computers demand thermal and 
humidity control. Punched card equipment generates considerable heat ; 
therefore, air conditioning is desirable . Even the administrators in 
the North where the climate is cooler recommended air conditioning. 
After the area of initial development , business records or stu­
dent records , is ascertained, the first application must be determined. 
The most important consideration in the area of student records seemed 
to be which application will save the most teacher time . Both the 
initial application and long-range sequence of developing the area were 
recommended.  If student records are maintained first , it might be de­
sirable to process payroll records while applications are being devel­
oped, since payroll is relatively easy to initiate . 
The administrator and technical personnel will develop procedures 
for the first application, during which time cards and forms will be de­
signed. Form suppliers readily offer free assistance in designing cards 
and forms . 
Orientation of Personnel 
Public and School Board. The school board represents the public 
in matters pertaining to public schools . The administrators interviewed 
expressed that the school board generally reflects the opinion of the 
majority of citizens within a community . Therefore, they were both 
placed in one group . 
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Three of the interviewees had not experienced any problems with 
the public or school board. The remaining three experienced few prob­
lems , and they were limited to the cost of the equipment . Problems 
were circumvented in this area by a well informed public . Ever.y system 
exhausted available news media to communicate school affairs to the 
public . One system organized a group of administrators and teachers to 
give talks to civic organizations on any aspect of the school system. 
The public enables a school system to have data processing. Afterwards , 
the success or failure of the operation is the responsibility of the 
school staff. 
Educational Staff. Communication must flow both upward and down­
ward in a school organization. Principals caused few problems as a re­
sult of insufficient orientation. Those resisting the transition to 
machine processing were generally those who resist all innovations . 
Teacher personnel were stated by three administrators to be the most im­
portant key to the success of the operation since most source data 
originates at that level. People tend to resist that which they do not 
understand, and special emphasis should be given to the orientation of 
teacher personnel since their cooperation is vital to the success of 
the operation. Administrators experiencing the fewest problems with 
teacher personnel had presented the advantages of machine processing to 
them and consulted them about future applications . The general pro­
cedure for orienting the educational staff was: 
1.  Machine proces sing and the resultant advantages were ex­
plained in non-technical terms . 
2 .  Supervisor developed procedures for new applications and con­
sulted the principals about their practicality. 
3 . Principals were thoroughly oriented about new applications . 
4 .  New applications were explained generally in terms of ad­
vantages .  
5 .  Written and oral procedures were used to explain the teachers ' 
function in the new application. 
6. Teachers were given a s imulated problem of their function in 
the new appli cation . The teachers marked the cards . The cards were pro­
cessed, and the teachers were shown the results of the problem. Errors 
in problems emphasized the importance of accuracy by the persons sup­
plying source data . 
Teachers in large systems were generally informed of new appli ­
cations i n  individual school groups . The success of the first applica­
tion is important . If it is a succes s ,  the majority of the educational 
staff will give full support to fUture machine applications . 
Office Personnel . Fear of replacement by machine was more 
prevalent among office personnel than any other group . During the 
transition to machine processing, office personnel should be informed 
that they will not be discharged as a result of the process . They 
should understand that they will be reassigned to a comparable position. 
Those showing aptitude and interest in learning machine operation can 
be successfUlly utilized within the new department . The contribution of 
office personnel to the success of the new operation should not be 
underestimated. 
Student Personnel . Students presented no problems in failing to 
accept the new operation . They followed the leadership of the teachers . 
If the teacher was satisfied with the new process , so were her students . 
Parents .  Parents should be informed that grade reports will be 
machined processed. Grade reports were generally mailed to parents .  A 
letter was forwarded to parents at the beginning of the school year in­
forming them of the dates they could expect the reports . 
Operative Personnel 
An ample supply of operative personnel was available in three of 
the six systems . The three systems with an ample supply trained their 
own personnel and/or paid salaries comparable to those received by 
machine operators in industry. 
During the transition period, clerical personnel interested in 
the machine processing were sent to the manufacturer ' s  school for 
machine operators . Those not interested were generally reassigned to 
comparable pos itions in other departments .  If surplus personnel re­
sulted, the turnover rate generally provided for staff reduction without 
discharging anyone . 
Three administrators felt their systems were training grounds for 
industry because of their inability to compete with industry salary­
wise . Systems training their own personnel generally hired competent 
typists as keypunch and machine operators . The aptitude tests were also 
used successfully as a screening device in select ing new employees . 
126 
Systems with a highly trained machine room supervisor usually trained 
personnel without sending them to the manufacturer ' s  school. 
Only one installation had a data processing administrator with 
training in both data processing and education. Four of the larger in­
stallations were administered cooperatively by an educational adminis­
trator and a data processing supervisor. All interviewees agreed that 
intelligence , initiative , and keen interest in data processing were 
essential qualifications for all operative and supervisory personnel. 
The interviewees expressed a desire to employ part-time personnel 
during peak work periods . However, part-time personnel were only avail­
able in one installation. 
Student Records 
The three smaller installations were maintaining more student 
records than the three larger installations . With punched card equip­
ment, it was too tirr.e consuming to centrally process records f�r 75 , 000 
or more students . One installation solved the problem by placing key­
punches and sorters in the high schools , and performing other machine 
functions in the central installation. 
Five of the six installations had preceded student record appli­
cations with a pilot project . However, the installation with an adminis­
trator trained in both data processing and education stated that a pilot 
project was unnecessary if the person directing the project was 
competent . 
Establishing an accurate student master deck was agreed to be the 
�7 
first step in student records . An in-school census was more satisfactory 
and less expensive in supplying the source data for the student master 
deck. 
One installation had attempted three student record applications 
simultaneously, but the administrator did not recommend the practice to 
other installations . Registration and scheduling were recommended as 
the second application. Basic data for grade reporting and attendance 
could be obtained from registration procedures .  Since attendance re­
porting starts on the first day of school, it was recommended that it be 
implemented third and grade reporting fourth. Test records can be 
applied at any stage after the student master deck is established; 
therefore , it was not assigned a sequential rank. Cumulative records 
cannot be posted until the previously described applications are 
implemented. 
The installations interviewed were not able to reasonably esti­
mate population increases , but increases have presented considerable 
complications . A standard procedure must be established to correct and 
update all student records . A detailed account of student record pro­
cedures is presented for each of the six installations in Appendix C,  
accompanied by respective card and form designs . 
Organization 
Inter-Organizational Structure . The placement of the data pro­
cessing department �ithin the total school organization varied between 
systems . Three data processing departments were placed in the business 
�· ·�.: . 
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office divisions ; two departments were placed in the research division; 
and one department was placed in the personnel division. Four adminis­
trators expressed satisfaction with the placement of the data processing 
division within their respective organizations . The four installations 
were the smaller of the six . The administrators representing the two 
largest installations were dissatisfied with the placement of data pro­
cessing as an appendage of another division . They felt the division 
within which they were placed dominated operations and did not serve all 
departments equal�. The placement of the data processing department 
within the total organizational structure would depend on the size of 
the installations and records to be maintained. Data processing equip­
ment can o� be justified if fully utilized. Therefore , the data pro­
cessing department should serve all departments with data-collection or 
record-keeping needs . 
Intra-Organizational Structure . Administrators interviewed by 
the investigator coordinated the entire data processing program with 
all departments which were served. Responsibility for machine processing 
was usually delegated to a machines room supervisor. Machine operators 
were assigned major and minor responsibilities for specific processing 
jobs . Major assignments were primary responsibilities ,  and minor 
assignments were processed after major assignments were completed. The 
minor assignments were less important applications which were processed 
collective� during slack periods . Such an arrangement clearly defined 
the responsibilities of machine operators during both peak and slack 
periods . 
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The six administrators agreed that flow charts and procedures for 
regular applications should be documented. However, only one installa­
tion had regular applications completely documented. 
Speed of processing is one of the advantages of machine data pro­
cessing. Therefore , it is important to deliver reports on schedule; or 
personnel less familiar with the operation might lose confidence in 
machine processing. Any member within the department which schedules 
j obs should be liberal in time estimates for processing. One adminis­
trator recommended a three t o  one ratio. If a j ob takes one �� esti­
mate it for three days ; and the recipient will never be disappointed. 
Governmental Report Regu1ations 
Local report regulations are generally governed by the same 
authorities who make the decisions to install data processing equipment . 
Therefore , the decision to acquire data processing equipment is generally 
accompanied by an adjustment of any record-keeping regulations which 
might inhibit the process . 
Several states have record-keeping regulations which prohibit 
machine processing of reports . In states where such regulations exist , 
the administrators are confronted with an almost insurmountable problem. 
One of the six installations visited was confronted with such a 
problem. The state would not accept attendance reports maintained on 
machines unless the source data were supported by a teacher register. 
Therefore, attendance accounting was not considered practical . 
The administrators unanimously recommended that officials of new 
data processing installations check with t he state department of 
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education before student records were processed. Not only could it be 
determined if restrictive regulations existed, but the state agency might 
be able to offer assistance in the development of the data processing 
program. 
Technical Information and Assistance 
The two most frequent sources of technical information and assist­
ance were from the manufacturer representative and other schools with 
data processing installations . The manufacturer representative assisted 
in the development of procedures in five of the six installations . The 
remaining installation was developed free of outside assistance . The 
administrator was trained in both education and data processing and 
stated that the dual combination negated the necessity to elicit outside 
assistance . 
Manufacturer representatives gave excellent assistance in the de­
velopment of business office records , but their assistance with student 
records was limited. Most schools strengthened the lack of assistance 
by employing a technically trained data processing supervisor to assist 
an educational administrator; the system was then developed on a trial­
and-error basis through the combined efforts of the two . 
The divergence of experience with technical assistance indicated 
a lack of strong leadership from agencies capable of offering assistance . 
The dissatisfaction of the administrators with sources of technical 
information and assistance prevented a � source from emerging in the 
interviews . 
131 
Coding 
Retrieval requirements for all data should be determined before 
codes are assigned. Once the retrieval requirements were determined, 
the data proces sing supervisor generally assigned identification codes . 
Non-technical personnel were only involved to determine retrieval re -
quirements . 
Name fields for students and teachers ranged from 22 to 25 spaces . 
Five installations divided the name fields into three parts- -first name , 
middle initial , and last name . All systems used a modification of the 
1 
recommendations from Suggested Codes for Machine Processing . 
Each of the systems had a different method of assigning student 
identification numbers . The yield from student identification numbers 
differed with each system. Some examples of the informational yield 
were numeric identification, alphabetical sequence ,  birth date , sex, 
and residence . Name codes were printed on the tabulator in both alpha-
betic and numeric sequence . More detailed information of the coding 
systems is presented under the coding section of each case report in 
Appendix c .  
Business Office Records 
Business office records were maintained by five of the s ix instal-
lations . The installation not proces sing business office records was a 
single school installation, and the central school office maintained 
1 Office of Education, U .  S .  Department 
Welfare , S ested Codes for Machine Processi 
Government Printing Office , 19 0 • 
of Health , Education, and 
(Washington: u. s .  
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business office records by manual procedures . Four installations pro­
cess ing business office records had not experienced any problems in the 
area . The administrators stated that the manufacturer representatives 
h ad  given excellent assistance in developing the area . The remaining 
installation was des igned by private system specialists , and the pro­
cedures had to be completely revised before they were functional . This 
is an isolated case and should not be interpreted to mean that system 
specialists cannot design effective business office procedures . 
Forms and Supplies 
Most of the cards used by the s ix installations were of special 
design . Plates for the initial printing cost from $35 to $60 each . 
Delivery time ranged from two to eight l-Teeks . Representatives of form 
suppliers gave excellent ass istance in designing cards for special 
applications . 
Cards and forms for new applications should be des igned concurr­
ently with the development of the applications . Orders should be placed 
with printers several weeks in advance of the date the application is to 
begin. 
Purchasing on a bid basis i s  recommended as a good practice . How ­
ever, installations purchasing on a bid basis had reservations about the 
practice because of the red tape involved in the procedure . If an in ­
stallation is a regular customer, the form suppliers will more readily 
extend special courtesies for rush orders and other favors . 
Color coding is another important consideration when purchasing 
cards . Color codes enable quick visual identificat ion . The special 
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card and form des igns used by each of the six installations are listed 
with each case report in Appendix C .  
Equipment 
Every installation interviewed had exchanged some of its original 
equipment for faster models . Since the equipment was rented, the instal­
lations did not suffer a financial los s .  However ,  only freight-in i s  
paid on the original equipmer-t , whereas both freight-in and freight -out 
must be paid on exchanged equipment . 
Five installations rented all equipment . The other installation 
purchased an IBM 305 RAMAC and rented all supporting equipment . Pur­
chase price plus maintenance costs of the RAMAC will be absorbed by 
rental costs in five years . The fj ve installations renting equipment 
indicated that funds had not been available to consider the purchase of 
equipment . 
Service bureaus were contracted for processing by three instal­
lations . The three adminis trators involved were not satisfied with 
their services nor their charges for processing .  
Both immediate and long-range machine needs should be considered 
before the original equipment is selected. First, the original selec­
tion should be capable of performing the j ob without becoming obsolete 
as procedures expand . Second, the original selection should be compat ­
ible with machines to be added later .  I f  the original selection i s  not 
adequate , the s chool board may refuse additional funds until the process 
has proved itself . 
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C .  SUMMARY 
All problem areas presented in this stu� had been encountered 
by at least one of the six administrators . All problems were resolved 
or circumvented except one --government report regulations . Only one 
administrator was prevented from processing attendance records because 
of state regulations . At the time of the interview, be bad not been 
able to resolve the problem . 
A degree of commonalty of problem treatment existed in all areas 
except coding. Each system had a different method for assigning student 
and teacher identification codes . The methods varied from straight 
numerical assignment to generating the number on a computer . 
CHAPTER VII 
FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS t 
A. INTRODUCTION 
The purpose of this study was to determine the major difficulties 
encountered by educational administrators in initiating and administer­
ing punched card processing installations in public schools ,  the degree 
of concordance among administrators as to the relative difficulty of 
the problems , and possible solutions or circumventions to them . 
Pursuant to the identification of problems encountered by 
educationad administrators, the invest isator: ( 1 )  conducted an ex­
tensive examination of the literature , ( 2) attended the IBM school 
for educat ional administrators , ( 3 )  attended a workshop for the punched 
card processing of educational data , ( 4) attended an annual meeting of 
state directors of research and statistics, ( 5) vis ited public school 
data processing installations in Tennessee , and ( 6) consulted the in­
structors of data processing at thA University of Tennessee . Eleven 
problem areas emerged from the activities . 
An instrument was developed to establish the rank-order diffi­
culty of the eleven problem areas . One hundred seventeen administrators 
of data processing installations assigned ordinal ranks to the eleven 
problem areas . Kendall ,!:! was employed to determine the degree of con­
cordance as to the perceived rank order by the parameter . A chi square 
check was used to determine the levels of significance for the parameter 
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and subpopulations . 
Solutions or circumventions of the problem areas were sought from 
public school systems in the East with effective data processing instal­
lations . A national jury identified six installations which met the 
criteria for effectiveness . Commonalty of treatment of problems in the 
six effective installations produced the solut ions or circumventions . 
B .  FINDINGS 
The findings as  related to the stated hypotheses are a s  follows : 
1 .  There will emerge a significant degree of concordance within 
the parameter as to the perceived rank order of the problems encountered 
by educational administrators in data processing . 
A chi square check of the observed value of E for the parameter 
was significant at the . 001 level . Therefore , the hypothesis was 
accepted at  the . 001 level of significance . 
2 .  There will emerge significant degrees of concordance within 
subpopulations as  to the perceived rank order of the problems encounter­
ed by such assumedly, homogeneous sub-groupings of educational adminis­
trators in data processing. 
A chi square check of the observed values of E for total sub­
populations indicating enrollment size and date of installation was 
significant at the . 001 level . Therefore , the hypothesis was accepted 
at the . 001 level of significance . 
3 ·  The degrees of concordance within the subpopulations , divided 
a ccording to enrollment , will yield significance levels equal to that 
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of the parameter, but perceived rank orders will be different . A chi 
square check of the observed value of � for group one , small schools , 
was significant at the . 05 level . A chi square check of group two, 
medium-size schools , was significant at the . 001 level . A chi square 
check for group three , large installations , was significant at the . 01 
level . The levels of s ignificance for groups one and two were not 
equal to the . 001 level of the parameter . Therefore , the hypothesis 
was rejected . 
4 .  The degrees of concordance within subpopulations divided 
according to date of installation, will yield significance levels 
equal to that of the parameter, but perceived rank orders will be 
different . 
A chi square check of the observed values of � was s ignificant 
at the . 001 level . The perceived rank order of problems by each group 
differed from the parameter . Therefore , the hypothesis was accepted . 
5 · The degrees of concordance within subpopulat ions , divided 
according to type of service,  will yield significance levels equal to 
that of the parameter, but perce ived rank orders will be different . 
A chi square check of the observed values of W for the three 
sub-groups divided according to type of service was s ignificant at 
the . 001 level .  The perceived rank order of problems in each group 
differed from the parameter . Therefore , the hypothesis was accepted . 
C .  CONCLUSIONS 
Conclusions derived from the results of this study are as follows : 
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1 .  The eleven problem areas identified in this study encompassed 
the ma jor problems encountered by administrators of data processing in­
stallations in public schools . However, the problems encountered in 
schools operating on a service-bureau basis were not adequately covered . 
2 .  A significant degree of concordance existed among the adminis­
strators of data processing installations as to the relative difficulty 
of problems . 
3 . Administrators of data processing installations serving less 
than 5, 000 students displayed less agreement than the parameter a s  to 
the relative difficulty of problems . It might be concluded that their 
experiences were different from the majority of administrators . Service 
bureaus were used by some of the smaller schools to supplement a partial 
battery of equipment, while other small systems possessed a battery com­
plete enough to satisfy all processing needs . Budget limitations often 
prevented smaller schools from employing the personnel needed to operate 
the data processing program. Another consideration might be that the 
smaller s chools did not experience as many problems a s  larger schools . 
4 .  A s ignificant degree of concordance existed among adminis­
trators divided according to the date of machine installation, but the 
rank order differed between groups . Problem difficulty varied with 
the age of the installation . 
5 · A significant degree of concordance existed among adminis­
trators divided according to type of service , but the perceived rank 
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order differed between groups . Problems experienced by administrators 
of single school installations varied in difficulty from those experi­
enced in central office installations . 
6 .  The organizational placement of the data processing depart­
ment was most frequently Within the business office . 
1 ·  The ma jority of administrators did not have work experience 
in data process ing prior to their present pos ition . 
8 .  The number of data processing installations in public schools 
have doubled between 1957 and 1960 . 
9 ·  Data processing installations in public schools have been 
developed on a trial-and-error basis  with limited outs ide technical 
assistance . Therefore , creativity in using punched card processing 
for program evaluation has been hindered because of excessive effort 
necessary to develop basic applicat ions . 
10 . Technical literature for the punched card processing of 
educational data is inadequate . 
11 . The manufacturer of punched card equipment furnishes the 
majority of technical assistance for educational administrators in 
developing the ir data processing installat ions . The manufacturer ' s  
school was also the most frequent source of training for data pro­
cessing administrators, excluding independent study . Assistance from 
the manufa cturer representatives have been more limited in student 
record applications than business office applicati ons . 
12 . The human element is the most important factor in the 
success or fa ilure of a data processing installation .  Three of the 
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five most difficult problems emerged largely because the administrators 
became engrossed in technical aspects and failed to give proper considera­
tion to the human element . 
13 . Resistance to data processing in public schools has arisen 
because of insufficient understanding of the process . 
14 . Previously organized departments within which the data pro­
cessing installation is placed tends to dominate processing for their 
own needs , thereby, failing to serve all departments equally. Organi­
zational problems also increase with the size or the installation .  
15.  Smaller schools or systems place greater emphasis on the 
processing of student records , while larger systems placed more em­
phasis on business office records . 
16 . Installations recently established are placing greater 
emphasis on the processing of student records than business office 
records . 
17 . Larger installations are proportionately making fewer 
applications of data process ing to student re cords than smaller 
installations . The larger installations indicated the implementation 
of student records to be more difficult than the smaller installations . 
18 . Smaller schools or systems experienced more difficulty with 
securing an adequate supply of operative personnel than larger systems . 
19 . Technical assistance was more available to larger systems 
than to smaller ones . 
20 . Orientation of personnel and planning are the two most 
difficult problem areas encountered during the first three years of 
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operation. The difficulty is more intense within central office instal­
lations than in other types of installations . 
21 . Data processing installations were more prevalent among 
schools or systems with student enrollments between 5, 000 and 40, 000 . 
They maintained a greater variety of student and business office appli­
cations than larger or smaller systems . 
22 . Data processing installat ions in larger schools or systems 
are generally administered cooperatively by an educational administrator 
and a data process ing supervisor . 
23 . The s ignificant degree of agreement among administrators as 
to the relative difficulty of problems and commonalty of solutions in 
effective systems indicates that a basic data proces sing system could 
be designed for adhibition on a nat ional scope . 
24 . Problems encountered by educational administrators in machine 
data processing were caused by two factors { 1 )  weak leadership &nd/or 
(2 )  lack of technical knowledge . 
C .  RECOMMENDATIONS 
The successful and expedient development of data processing as 
a prevalently employed tool of education is  dependent upon the effort 
and cooperation of many groups and agencies .  Therefore , recommenda ­
tions will be directed to specific groups . 
U .  s .  Office of Education 
It is recommended that the U .  s .  Office of Education: 
1 .  Request funds from the federal budget to be made available 
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on a matching basis to local schools for the purchase or rental of punched 
card equipment . 
2 .  Expand their staff of data processing consultants in order 
to provide more assistance to state and local school systems . 
3 · Collect and disseminate more information about machine data 
processing in public schools . For example , a detailed account of the 
different procedures for assigning student and teacher identification 
numbers would be a valuable resource for new installations . 
4 .  Compile a directory of public schools using punched card 
equipment and make it available to local schools so that problems may 
be coopera� ively solved. 
5 · Conduct or sponsor research for development of a basic 
systems des ign which could be adapted to any school in the nation .  
State Departments of Educat ion 
It is recommended that the state departments of education: 
1 .  Install data processing equipment, if they have not 
already done so .  
2 . Exercise more leadership in assisting local s chools with 
the initiation of punched card procedures . 
3 · Employ full-time consultants to assist with the develop­
ment of data processing installations in local schools and to coordi­
nate the development with federal agencies and other states . 
4 .  Develop a basic systems design which can be adapted t o  all 
schools . 
Colleges and Universities 
It is recommended that colleges and universities : 
1 .  Develop courses in the punched card processing of student 
records for educational administrators . 
2 .  Offer seminars and workshops in data processing with the 
central focus on stimulating creativity which will enable education 
to reap "full" results from machine data processing . 
3 .  Encourage , promote , and conduct intensive research on the 
expansion, improvement , and utility of data process ing in public 
schools . 
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4 .  Offer more courses in punched card operations on the opera­
tive level to help alleviate the shortage in both industry and educa­
t ion .  
Manufacturers 
It is recommended that manufacturers of punched card equipment : 
1 .  C ontinue their strong leadership in assisting local schools 
with the development of data processing installations . 
2 .  Increase their staff of educat ional consultants and offer 
a quality of assistance in the development of student record applica­
tions equal to the assistance given to educational administrators in 
the development of business office records . 
Publishers 
It is recommended that publishers produce a publication which 
gives a comprehensive coverage of systems and detailed procedures for 
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punched card processing of educational data . 
Educational Administrators 
It i s  recommended that educational administrators : 
1 .  Critically examine machine data processing for possible use 
in their schools . 
2 .  Read this study to gain further insights into problems which 
may be encountered . 
3 .  Realize the importance of the human element to the success 
of any operation--mechanical or otherwise . 
4 .  Examine the feasibility of offering instruction on the basic 
punched card equipment in the high school business education departments .  
Future Research 
It is recommended that : 
1 .  Future graduate students interested in data processing re­
search use this study as a basis for identifying their problema . 
2 .  Intensive research be conducted in specific applications of 
student records such as census , attendance reporting, grade reporting, 
and testing . 
3 .  Intensive research be conducted to determine all of the 
factors which are impeding creat ivity. Many schools with extensive 
student accounting applications are not going beyond the record­
keeping stage . 
4 .  An intens ive coat study be conducted t o  determine actual 
per pupil cost for extensive machine applications in different 
geographical locations of the nation.  
5 ·  A study be conducted t o  deter.mine the advantases and disadvan­
tages of punched card data processing in very small schools and very 
large systems . 
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APPENDIX A 
COVER LETTERS AND ACCOMPANYING INSTROMENTS 
OF INVESTIGATION 
THE UNIVERSITY OF TENNESSEE 
KnoXVille 
College of Business Administration 
Mr .  John Brown 
Assistant Principal 
Jonestown Board of Education 
Jonestown, Chio 
Dear Mr .  Brown: 
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U.T. Box .9794 
. September 6, 1960 
As you may recall, I was also a member ot the IBM School for Educational 
Administrators at Endicott, N. Y . ,  last March. At that time I asked most of 
you for future assistance with a study I was planning in IBM data processing 
systems . Educational administrators, such as you, are definitely pioneers in 
this new application; and your participatfon will be invaluable to my research 
proJect . Therefore, will you please aid · me in the preliminary stage of de­
veloping an instrument for investigation . 
. 
Please list on the enclosed form any problems you have encountered in 
the installation, administration, and · supervision of your IBM data processing 
system . A brief .statement that will permit the recognition of the problem. 
will be sufficient . 
This letter is only being sent to the members of our IBM class; conse­
quently, your personal help is of utmost importance. 
Thanks for your cnoperation, a.n.d I am looking forward to another pleasant 
association with you such as the one in Endicott . 
Sincerely yours, 
J. Floyd C1mn1 ngham, Jr . 
Teaching Assistant 
IDEN']IFICATION OF DATA PRreESSING PROBI.EloS 
IN PUBLIC SCHOOL ADMINISTRATION 
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The topics listed on this guide sheet are considered to be general problem 
areas . Please list any problems whiCh you have encountered in these areas 
in the installation, administration, and supervision of your data processing 
system . If space provided is not sufficient, use the back of each sheet·. 
Pre-planning problems-- (Prior to selection of equipment and staff ) 
Selection and maintenance of equipment-
Selection and training of operative personnel-
Orientation of educational staff-
Coding of data for convenient retrieval-
Selection, preparation, and purchase of forms-
Adaptation of system to existing local, state, and federal reports-
Consultory services from manufacturing representatives-
utilizing data processing in the maintenance of student records-- (If equip­
ment is not being utilized in any of the following areas, please list why. ) 
Census 
Attendance records 
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High s chool registration 
Grade reporting 
Posting permanent records 
Testing and test analysis 
utilizing data processing in maintenance of business office records 
Payroll 
Personnel records 
Appropriation accounting 
Property accounting 
Supply requisitioning and inventory 
Cost accounting 
Please list any other problems or prdblem areas which have not been covered 
by the major topics . 
Return to: J. Floyd Cunningham, University of Tennessee, p. o. Box 8794, 
Knoxville, Tennessee 
TBE UNIVERSITY OF TENNESSEE 
Knoxville 155 
College of Business Administration November 21, 1960 
Superintendent 
North Point School District 
North Point, California 
Dear Sir: 
The University of Tennessee is attempting to develop a program to 
increase the competency of school administrators in machine data pro­
cessing . A study of problems encountered in the installation and admin­
istration of IBM data processing systems is one of the underlying bases 
for this program . Experienced administrators will lend great impetus 
to the effectiveness of the program . Regardless of the age of the in­
stallation and limitations of experience, it is important that all levels 
of' experience be represented . Therefore, you are invited to participate 
in this study. 
Please list on the enclosed card the name, title, and address of 
the person in charge of data processing 1ri your school unit to w�om I 
should address my request for in:f'ormation. Do not list machine operators 
or tab room supervisors; instead, list the person charged with the ulti­
mate responsibility for the entire data processing program . In some 
instances this person may be a principal or superintendent . A checklist 
of a short-answer design will be used to reduce to a minimum the amount 
of time required of participants . 
This study is nationwide, and a compilation of the results will be 
mailed to all participants . 
Very truly yours, 
J. Floyd Ctmningham, Jr. 
Teaching Assistant 
Name of Administrator 
Title 
Name of SChool or System 
Address 
IBM machines used for data processing are: § owned by school or system 
rented by school or system 
from a service bureau 
THE UNIVERSITY OF TENNESSEE 
Knoxville 157 
College of Business Administration January 21, 1961 
Mr .  John Doe 
North Point High SChool 
North Point, California 
Dear Mr .  Doe : 
The administrative head of your sChool system has recently agreed 
to cooperate in a study of data processing problems in public sChools . 
You were recommended as the most qualified person to supply information 
about your IBM installation and your experience with it . 
The enclosed form is of short-answer design and will require a 
minimum amount of time to complete .  The first page asks for suCh in­
formation as the enrollment, size of installation, and degree of utility; 
while the second page asks for a ranking of problems in data processing.  
A compilation of the results of the study will be  mailed to  all par­
ticipants . Participation of experienced administrators suCh as you will 
be of utmost value to this study. The deadline for collection of this 
data is February 5, and your cooperation will be greatly appreciated . 
Very truly yours, 
J. Floyd Cunningham, Jr . 
Teaching Assistant 
DATA PROCESSING PROBLEMS OF PUBLIC SCHOOLS 
QUESTIONNAIRE 
Por�on Completing Questionnaire: 
I, Title of person completing questionnaire----------------------------
2. Chock highest collage degroo. 
No dogre Bachel Maste[, ______ Doctorot._ ______ _ 
3. Chock each source from which len-lodge of data processing was gained, 
Prior to present position 
-Manufacturer school 
--College or university courses 
--Private business school coursos 
--High school COUISOS 
--Workshops or seminars 
-Experience In Industry 
--Exporionco in schools 
__ Independent study 
After employment in present position 
_J,\anufacturor school 
---Collage or unlvorsity 
-Private business school courses 
___ High school courses 
--.Workshops or seminars 
_fxporionce In Industry 
-Experience In schools 
_Independent study 
4, List years of experience with punched card oquiprnont prior to omployrnont In or promotion to present position. 
__ years oxperlonco in industry 
School or Systam: 
__ years experience in schools 
I. Tho IBM insta llation ropresontad in this study is in: (chock one) 
__ an Individual h igh school. 
__ olornontary school. 
-both elementary and high school. 
_tho control office of a school system, sarving only tho control office. 
__ tho control office of a school systam, serving sovoral schools within tho system. 
__ other. (If other, please list----------------------------
2. Student enrollment served by tho IBM installation represented in this questionnaire.-------------
3. Chock tho records which are currently maintained on punched card equipment 
--Consus records 
__ Gfado reporting 
__ Cumulative records 
__ Scheduling and registration 
__ Test records 
__ Attendance 
--:Transportation 
__ class, honor, eligibility & 
other mlscoll-ous lists 
--Program evaluation 
__ Payroll 
__ Cost accounting 
--- Appropriation accounting 
___ Property accounting 
___ Portonnol records 
--- Cafoterla accounting 
--- Supply requisitioning 
& lnvontary 
__ Other (plooso llst'------------------------------
4. Please list any functions, activities, records, or reports which hovo boon modo posslblo as a rosult of machine data pro-
cessing that wore not available with tho manual system,, ______________________ _ 
S. List year punched card equipment was installed or first utilized,--------------------
6. lndlcota tho number of IBM machines of each typo in your installation. 
-None. Use service bureau only, __ Accounting or tab machlnos 
-Kov punches -Other (ploaso list) 
__ Vorlfiers 
--Sorters 
_Interpreters 
__ Collators 
__ Reproducing punches 
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RANKING OF DATA PROCESSING PROBLEMS IN PUBLIC SCHOOLS 
Eleven problems are l isted below that ore commonly encountered by administrators in the development and operation of 
punched card installations. In the first column, identify by ranking the � most difficult problems from�(most difficult) 
to A_ (least diHicult). In tho second column, identify by ranking tho _!simplest problems, J.roprosontlng tho oaslost or 
simplest of tho entire group. If the d irections have been followed correctly, ono statement will  be blank. 
Rank Rank 
Difficult Easy 
D D  
D D  
D O  
D D  
D O  
D O  
D O  
D O  
D O  
D O  
D O  
INADEQUATE PLANNING 
Inadequate plaMing prior to and after the installation of equipment has boon a detoront to swift 
development of tho insta !lotion, 
IMPROPER S ELECnON OF EQUIPMENT 
Tho basic selection of equipment was not occurotely ascertained and resulted in additional pur· 
chases, delayed delivery, and slower procedure development. 
INSUFFICIENT ORIENTATION OF P E RSONNEL 
Tho citizens of tho comm111ity, the school board, and tho educational staff hove not given suffi· 
c lent support to tho data processing movement to insure maximum dovolopmont. 
INSUFFICIENT SUPPLY OF COMPETENT OPERATIVE PERSONNEL 
Inability to employ personnel with a dual understanding of both data processing and education has 
restricted tho adaptation of this equipment to educational uses. 
UNDESIRABLE STAFF ORGANIZATION 
Tho internal organizational structure of the data processing department and its relationship to oth­
er departments hos not boon suitable in promoting smooth functional relationships with a l l  deport• 
ments of the entire school organization, 
INADEQUATE CODING 
Essential data for completing periodic reports wore afton n ot available on punched cards because 
of inadequate coding or fai lure to fore sao the futuro needs at the time the data were collected. 
UNSUITABLE REPORT FORMS 
Standard form designs produced by manufacturers have not been entirely adequate for s pacific lo· 
col needs, Tho cost, time required, and suitability of s pecial forms restricted tho operation. 
DEMANDS OF INFLEXIBLE GOVERNMENT REPORTS 
Inflexible reports and report-keeping regulations of government agencies have modo the util ization 
of punched cord equipment impossible in some areas of pupil accounting. 
UNAVAILABILITY OF TECHNICAL INFORMATION AND ASSISTANCE 
Technical information and assistance in solving problems and developing new procedures wore not 
available to o satisfactory degrao. 
INABILITY TO FULLY UTILIZE MACHINE PROCESSING OF STUDENT RECORDS 
Full uti lization of punched card procedures in a l l  areas of student accounting has bean difficult. 
INABILITY TO FULLY UTILIZE MACHINE PROCESSING OF BUSINESS RECORDS 
Full uti l izc.tion of punched card procedures In al l  areas of business office records has boon diffi· 
cult, 
Rotum to: J. Floyd Cunningham, Jr, 
University of Tennessee 
Box 8794 
Knoxvil le, TeMossoe 
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I .  General Information 
Name of School 
---------------------------------------------------
Location 
--------------------------------------------------------
Enrollment Served------------ Number Full-time DP Employees _ 
Location of Machines -------- Number Part-time DP Employees _ 
Machines: 
___ Key punches 
Verifiers 
Sorters 
___ Interpreters 
Collators 
___ Reproducing 
Records Maintained: 
____ Accounting or tab machines 
Calculators 
Others 
Census records Appropriation accounting 
--- Grade reporting :::: Property accounting 
- Cumulative records Personnel records 
--- Scheduling & registration ·--- Cafeteria accounting 
- ��st records --- Supply requisitioning & inventor,y 
Attendance ---- Others 
--- Transportation 
--- Class ,  honox-, eligibility, 
- & other misc . lists --------------------------
Program evaluation 
--- Payroll 
:::: Cost accounting 
II . Problem Areas 
A. Planning 
1.  What were some of the factors which led to  the decision to  install 
punched ca� equipment? 
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2 .  What were some of the problems which arose during the preplanning 
period? 
3 ·  How were the problems resolved? 
4.  How much time was spent for preplanning prior to delivery of equip-
ment? months . Was it sufficient? yes no . How much time 
would be-desirable? months . 
5 . Were the principals involved in preplanning? __ yes __ no . 
6. Did the F�blic or school board raise any objections to the cost of 
the machine procedure? __ yes _ no. If yes ,  explain. 
7. To What extent was the educational staff such as teachers involved 
in preplanning? 
8 .  Was a systems specialist employed in the planning stage to supple-
ment the staff and manufacturer representative? yes no . 
Would this be advisable? _ yes _ no . 
- --
9· What were the most beneficial sources of assistance during preplan­
ning? 
10. Who determines what future applications will be attempted? 
11. Should as many future applications as possible be determined during 
the preplanning stage? _ yes __ no __ doesn 't matter. 
12 . How many new applications did you attempt simultaneous�y in the 
beginning? • Was this satisfactory? _ yes __ no . What would 
you recODDDend? 
13. Have you experienced any unusual increase in work load as a result 
of increased births , annexation, population transition, or additional 
report demands? __ yes __ no . Is it possible to anticipate this? 
_ yes _ no . 
14. What factors should be considered in regard to housing prior to 
purchase of equipment? (location, space , climate ) 
15 .  Do you have any other recommendations , principles ,  or guidelines on 
how to insure adequate planning? 
B .  E�uipment 
1 .  Have you encountered any problems with the selection or maintenance 
of equipment? _ yes _ no . What were they? 
2. 
4 .  
5 · 
6. 
8 .  
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As your data processing installation developed, was it necessary 
to purchase or rent higher speeded equipment? yes no . What 
were they? 
-- --
Should only essential machine needs be acquired prior to installa­
tion or should the selection be made in regard to long-range re­
quirements ?  _ immediate __ long-range . 
What are the basic essentials to start an IBM operation? 
Is there a preferred sequence for delivery of equipment ? yes no . 
Is machine rental or purchase more suitable for your system? rental 
purchase .  If capital outlay were available , would it be more 
econimical to purchase equipment? -- yes - no .  
Ha s  machine maintenance been satisfactory? __ yes __ no. 
Have you had any experience with a Series 50 battery? yes no . 
_ desirable _ undesirable _ qualified. 
- -
Have you had any experience with a service bureau? yes no. 
Have you ever utilized its services during peak periods ? 
-
yes no . 
Was it satisfactory? yes no . Would you recommend that school 
or system start machine-data processing with a service bureau to 
determine whether it is desirable for them? yes no. Could 
they determine their needs more economically and realistically b,y 
having started with a service bureau? _ yes _ no . 
C .  Orientation of Personnel 
1. What problems did you encounter in communicating with the following 
groups about data processing? 
public 
school board 
office personnel 
educational staff 
pupil personnel 
2 .  What are some of the precautions to consider when communicating 
with or orienting the above groups about data processing? 
3 · Did you encounter particular groups with strong mind-sets against 
change in procedure? _ yes _ no .  How were they dealt with? 
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4.  What were some of the fears which different groups experienced in 
the change-over from manual to machine data processing? 
public 
school board 
office personnel 
educational staff 
pupil personnel 
5 ·  What method proved best in orienting teacher personnel? 
_ small groups _ written _ oral _ through principal _ other. 
6. Did the cost of equipment present a problem with public 
schoolboard chief administrator? 
---
7· Are there any other factors to be considered when communicating, 
orienting, or informing persons about data processing? 
D .  Operative Personnel 
1.  How were clerical personnel affected by the change-over t o  machine 
procedures? _ retrained _ re-assigned __ released. 
2 .  What were their reactions to the new process?  
3·  Have you had an adeqlate supply of operative personnel? _ yes _ no . 
4 .  Does your machine personnel receive higher pay than comparable 
clerical workers ? _ yes _ no .  Does this create any jealousy? 
5 ·  In a new insta.J.J.ation, what i s  the most desirable source o f  super-
visory personnel such as tab room supervisors ? train person 
from within system outside person with experience in industry 
_ outside person with experience in schools . 
6. In a new installation, what is the most desirable source of sub-
ordinate personnel? from within from without . 
7. Do you employ part-time personnel during peak periods? _ yes _ no. 
8.  What are some of the desirable qualities to  look for when employing 
a tab room supervisor? 
machine operator 
keypunch ope�tor 
9.  Do you maintain a training program for operative personnel? 
_ yes _ no . Is or would this be desirable? _ yes _ no .  
E .  Organization 
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1. Under which division is your data processing department placed? 
2. What is the organizatj,onal structure within your data processing 
division? 
3. Has the general organization of your data processing department 
been satisfactory? __ yes _ no . 
4 . Do certain departments have priority in the use of the data pro­
cessing equipment? _ yes _ no. Which? Why? 
5 .  Do all departments appear to be served equally by the DP instal­
lation? _ yes _ no .  How was this arranged? 
6.  Has tenure or other employment regulations hindered the reorgan­
ization of the record-keeping division from manual to machine? 
_ yes _ no. 
7·  Do annual or one-time reports upset your routine o r  cause unusual 
difficulty? _ yes _ no . Why? 
8.  Are flow charts and procedures documented for all applications and 
reports? _ yes _ no .  I s  i t  difficult t o  accomplish? _ yes _ no .  
Why? 
F .  Coding 
1. What were some of the problems you have experienced in regard to 
coding? 
2 .  How i s  a new code derived? Who i s  involved? 
3·  Does one person he:�re final authority ·in assigning a. new code ? 
_ yes _ no. 
4 . How many spaces are allotted for the name field of students 
teachers 'l 
5· How are student identification numbers derived? Does the number 
produce any data other than identification? 
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6. How are teacher identification numbers derived? Does the number 
produce any data other than identification? 
7. Is your code book printed or duplicated? _ yes _ no .  
8 .  What are some of the most important considerations when developing 
an adequate coding system? 
G .  Forms and Supplies 
1.  Have you experienced any difficulty in securing cards or forms? 
_ yes _  no. 
2 .  A:re most of your cards and forms of special or stock design? 
_ special _ stock. 
3.  What are the factors t o  consider when designing special forms? 
( size , information, personnel, assistance ) 
4. How far in advance of an anticipated application should forms be 
designed and ordered? 
5 · Initially, should forms be purchased before delivery of equipment? 
_ yes _ no. 
6. What is your procedure for purchasing forms and supplies ? 
H .  Governmental Report Regulations 
1. Bme governmental record-keeping regulations restricted your operation? 
__ yes __ no . local state federal . 
2 .  If restricted, what have you done or what could be done t o  amend 
the restricting regulations ? 
I .  Technical Information and Assistance 
1.  Ha s  the availability o f  technical information and assistance been 
satisfactory? __ yes __ no . 
2 .  What were your sources of technical assistance ? manufacturer 
representative __ private systems specialist :: state depart-
ment personnel federal officer personnel other schools 
or systems . Do you still receive assistance from-any of these 
sources ?  yes no . Which of these sources have been most 
valuable ? 
- --
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3.  Has the technical literature in the field been satisfactory? 
yes no. If no, what effect has the lack of technical 
assistance had on the development of your program? 
4.  Do you foresee a need for school-tr-ained people with administrative 
experience in education as consultants? ___ yes __ no. 
5 ·  Would most of your other problems have been alleviated had a suffic­
ient supply of technical assistance been available? __ yes __ no . 
J .  Student Records 
1.  What are the major problems you have experienced in developing the 
area of student records? 
census 
__ grade reporting 
attendance 
cumulative records 
__ scheduling and registration 
test records 
In what sequence would you recommend that the above be developed? 
2 .  Do any of the above require too much machine time to be practical? 
_ yes _ no . 
3. Can you start more than one new application simultaneously? _ yes __ no. 
4 . Does a highly transient population cause any trouble? _ yes __ no. 
5 . What are some of the problems in updating student records? 
6. Do business office functions restrict machine time available for 
student accounting? yes no. How is time allotted? 
1. Explain procedures for each pupil accounting function . 
K .  Business Office Records 
1.  Has business office accounting on punched card equipment presented 
any problems? · -- yes ___ no. 
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2. If yes ,  what are some of them and how have they been resolved? 
3· If �' to wiia.t"·cio you at"tribute this? 
APPENDIX B 
RAW -SCORE BANKS OF PROBLEM AREAS 
� - ! 
Raw-Score Ranks of 11 Problem Areas as Perceived by 117 Data 
Processing Administrators : Total Population 
Problem Areas and Assigned Ranks 
System 
Code I II III IV v VI VII VIII IX X XI 
3 6 11 10 2 3 7 9 1 8 4 5 
4 1 11 7 5 6 4 10 3 9 8 2 
7 2 10 1 c: 6 3 4 1 11 8 9 .; 
8 J. 7 8 11 6 2 9 3 J.O 5 4 
9 1 6 2 7 9 4 10 5 11 8 3 
10 3 8 4 9 6 5 2 1 10 7 11 
l2 3 10 7 4 5 9 8 6 ll 2 1 
13 2 11 1 4 6 1 8 9 3 5 10 
14 9 10 4 5 8 11 2 6 3 1 1 
15 9 1 11 2 5 J.O 6 7 8 3 4 
16 4 5 3 2 11 1 8 1 10 9 6 
17 2 1 3 4 6 8 9 7 ll 10 5 
lB 8 9 1 10 2 6 4 ll 3 7 5 
19 ll 10 4 6 5 7 J. 9 2 8 3 
20 9 10 1 ll 8 4 5 3 1 2 6 
21 5 6 1 2 9 3 11 10 4 1 8 
25 1 9 2 "4  8 11 7 6 3 5 10 
26 3 ll J.O 2 8 9 1 6 1 4 5 
27 5 10 3 1 1 2 6 4 9 8 11 
28 1 "  1 2 3 5 . 8  9 10 4 6 ll 
29 1 3 6 5 4 ·  11 10 1 2 9 8 _/ 
" 30  6 3 4 1 8 5 1 2 11 9 10 
31 3 8 4 2 1 5 10 .. 9 1 6 ll 
32 1 3 4 2 5 · 9 10 ll 8 7 6 
.34 5 ll 8 9 10 4 6 1 1 2 3 � 
35 1 3 6 2 9 8 1 10 4 5 ll "'  
Problem Areas and Assigned Ranks 
System 
Code I .  II III IV v VI VII VIII IX X XI 
36 9 10 11 4 6 8 3 5 ·  1 2 7 
37 5 9 2 1 3 6 8 10 11 4 7 
40 11 10 1 9 2 8 6 4 7 5 3 
41 7 3 2 8 1 11 6 4 10 9 5 .  
42 5 11 1 2 7 4 10 3 - 9 6 8 
43 4 8 3 1 2 5 7 10 9 6 11 
44 2 11 1 10 8 3 9 4 5 7 6 
45 11 10 2 1 9 6 3 4 8 7 5 
47 5 11 4 1 10 2 9 8 7 3 6 
48 10 11 3 1 6 2 5 7 9 8 4 
52 3 7 11 8 10 6 2 9 1 5 4 
54 7 6 1 2 4 9 10 8 5 3 11 
56 1 10 2 9 5 8 6 7 4 3 11 
57 . 5 ll 2 7 1 10 9 6 3 4 8 
58 10 11 1 2 9 5 8 6 7 3 4 
59 8 6 9 2 10 5 11 3 1 7 4 
6o 6 3 11 4 10 7 2 1 9 5 8 
61 3 11 8 1 7 9 5 2 10 6 4 
62 1 11 3 4 6 5 8 9 2 7 10 
63 5 9 10 11 7 6 2 1 8 4 3 
64 11 9 10 1 2 8 3 4 5 7 6 
65 2 11 . 7 3 1 9 10 6 8 4 5 
68 2 7 1 4 5 10 9 8 3 6 11 
69 2 7 1 4 5 8 9 10 3 6 11 
70 2 8 4 3 5 1 11 10 9 6 7 .  
71 5 4 3 10 8 1 9 1 11 6 2 
13 4 11 2 5 8 1 3 10 9 1 6 
76 5 4 6 11 2 10 8 1 3 1 9 
77 11 6 2 10 9 8 5 4 3 1 1 
78 1 11 4 10 7 5 6 8 9 2 3 !::; 80 7 8 1 10 4 6 9 3 11 5 2 0 
82 1 1 11 2 5 10 6 4 3 8 9 
-Probl.em Areas aud Assigned Ranks 
System 
Code I II III IV v VI VII vni IX X XI 
83 5 6 4 3 2 1 8 9 1 10 11 
86 6 2 5 1 4 10 . 9 8 11 3 . 1 .  
88 1 3 ll 5 1 10 9 8 4 6 2 
89 1 1 ll 5 4 9 8 10 3 ' 6 2 .  
90 10 11 4 1 ' 6 1 5 8 2 9 
92 2 8 1 5 1 3 9 10 4 6 11 
93 1 11 1 ' 8 - 4 10 9 ' · 2 6 5 
96 4 11 6. · 10 1 8 9 3 5 1 2 
91 10 8 5 . 1 3 2 9 4 11 6 1 
98 6 11 2 1 8 10 9 5 3 1 4 
99 1 1 . 3 4 8 2 9 10 6 5 ll 
100 1 6 8. 1 9 10 . 5 ' 2 4 1i 
102 4 11 6 2 8 5 10 1 9 3 :1 
103 5 11 3 1 2 8 10 1 4 6 · 9  
105 3 11 4 5 8 1 2 6 10 1 : 9 
106 1 11 8 4 6 · 10 2 1 ' 5 .9 
lCY( 1 11 2 9 ' 4 10 . 6  5 8 .1 
110 1 10 3 9 ' 6 4 8 5 2 1 11 ·  
lll 1 11 2 3 8 10 5 1 9 4 6 
113 4 10 9 1 8 11 ' 5 6 1 2 
115 · 2  4 3 9 1 11 10 8 5 1 6 
U6 
-
6 8 4 .  1 10 2 5 ·  9 1 ' 11 
117 5 9 11 10 4 3 8 1 1 6 2 
llB ' 5 · 10 9 8 ' 1 4 1 . 11 2 6 
119 1 11 2 3 6 4 8 9 .  1 5 10 
l20 1 1 2 ' '6 10 8 9 4 5 11 
121 . 4 10 8 1 ' 1 11 5 . 9 . 6 2 "  
123 10 6 1 9 11 5 8 1 .  2 ' 4 
124 1 10 4 1 2 6 9 5 . . 11 3 . 8  
125 1 9 · 2 8 ' 11 6 5 10 4 1 1-' 
127 5 11 10 6 1 . . 9 8 ' ; · . 4 l · 2 � 
128 2 ll ' ' 4 8 . 1 10 . 6 . · ; 9  5 7 
Problem Areas aD4 .Assigned Banks · 
System 
Code I . n  III IV v VI VII ' · VIII IX . x  XI 
130 8 10 1 .  9 2 7 11 • ' 6 . 4 5 3 
·131 1 . 6  5 4 11 - 10 9 7 2 ' 8 
132· 2 11 9 4 ' . 5 8 1 10 1 6 
134 3 . 7. 8 2 1 9 4 10 5 6 ·  11 
135 1 ll 1 10 2 ' 8 6 9 5 4 
136 4 10 1 1 11 '  8 9 6 3 2 5 
138 10 9 1 2 8 5 1 ' 11 3 4 0 
14o 3 6 2 l 1 8 11 5 9 .. 10 4 
143 4 '  6 1 8 9 3 1 10 5 � 2 11 
145 2 10 1 4 8 3 6 9 5 1 11 
146 4 8 3 1 1 11 10 9 2 5 6 
148 1 10 2 9 .() ' 8 11 1 4 5 
150 3 6 4 1 2 ll 10 8 5 1 9 
151 1 7 . 2 4 s 10 9 8 3 6 11 
152 1 11 1 s 2 ' 4 l.O 9 6 .8 
153 8 9 2 4 1 1 6 3 10 5 . 11 
154 1 :  4 lO 2 9' ' 8 1 5 6 11 
155 10 . 9 ' · 1  2 4 ·  6 5 7 11 8 
158 - 2 6 9 \4 10 ' 1  1 11 3 5 .a 
161 3 . 6 1 4 9 5 8 10 1 2 11 
162 5 9 2 8 10 4 1 1 3 - 6  11 
164 1 4 . . 2 11 10 5 9 6 8 3 7 
167 9 10 . 1 .  5 8 6 4 1 11 ., . 2 
171 2 1 1 10 8 3 . 9 4 11 5 6 ' .  
174 1 10 11 9 1 2 6 3 4 8 5 
175 1 1 2 4 5 9 8 10 3 6 11 
176 9 8 . ·: 11 7 5 4 2 '  ' 10 6 1 - - - - -
Rj ER * 516 962
 533 580 688 750 838 724 735 598 798 j 
260 . ' 
.;.
J.6
9 -14 liB . 136 o104 96 -!::i RJ _- _-y- · .,JB6 .. J.22 22 33 1\) 
(RJ -.� �)2 �596 67600 . 28561 JA884 196 .2304 . . 18496 484 l.OS9 io816 9216 
' Rj . . . · . · .  -y = 702 (Composite mean) 
System 
Co� I 
. 3 6 
4 1 
8 1 
9 1 
10 3 
l2 3 
13 . 2 
14 9 
15 9 
l.6 4 
1T 2 
18 8 
19 11 
20 9 
21 5 
25 1 
26 3 
27 5 
28 1 
30 6 
31 3 
32 · 1  
34 ' 5  
35 l 
36 9 
-37 5 
4o 11 
Raw-score Ranks of 11 Problem Areas as Perceived by· 96 Data Processiq 
Mm1n1 strators � . Total Population Indicating Enrollment Size · 
Problem Areas and Assigned !anks 
II III IV v- VI VII VIII IX 
I 
11 1.0 2 • 3 7 9 1 8 
11 . 7 5 6 4 10 3 9 
7 8 11 6 2 9 3 10 
6 2 7 9 4 10 5 11 
8 4 9 6 5 2 1 10 
10 7 4 5 9 8 6 ll. 
11 1 4 6 7 8 - �  3 10 4 5 8 11 2 3 
1 . 11  2 5 10 6 7 8 
5 3 · 2 . 11 l 8 7 10 . 
1 3 4 6 8 9 . 7 11 9 1 10 . 2 6 4 11 3 . 
10 4 6 5 · 7 1 . 9 1 2 
10 1 11 8 4 5 3 1 
6 l 2 9 •  3 11 10 4 
9 ' 2 '  4 8 11 7 6 3 
11 10 2 8 9 7 6 1 
10 3 7 1 2 6 4 9 
7 2 3 5 8 9 10 4 
3 4 1 ·8 5 7 2 11 
8 4 2 1 5 10 · 9 7 
3 4 2 5 9 10 11 8 
11 8 9 10 4 6 1 7 
3 6 2 9 8 7 10 4 
10 11 4 6 8 3 5 1 
9 2 1 3 6 8 10 ll 
10 1 9 2 8 6 4 7 
. X  XI 
4 5 
8 2 
5 4. 
8 . 3 
7 11 
2 l. 
5 10 
1 7 
3 . 4 
9 · . 6 
10 5 
7 5 
8 3 
2 6 
7 8 
5 10 
4 . 5 
a · · · 11 
6 11 
9 . 10 
6 11 
7 6 
2 3 
5 11 
2 7 �  
4 7 w 
5 3 
Problem Areas and As�igned Ranks 
Syst�m 
Code I II III IV v VI VII VIII IX X n 
41 7 3 2 8 1 11 6 4 10 9 5 
42 5 11 1 2 1 4- 10 3 9 · 6 8 
43 4 8 3 1 2 5 1 10 9 6 11 
44 2 11 1 10 8 3 9 4 5 1 6 
45 11 10 2 1 9 6 3 4 8 1 5 
47 5 11 4 1 10 2 9 8 7 3 6 .  
48 10 11 3 1 6 2 5 1 9 8 4 
54 1 6 1 2 4 9 10 8 5 3 11 
58 10 11 1 2 9 · 5  8 . 6 7"': -. 3 4 59 8 6 9 2 10 5 11 3 1 ' 1 4 
6o 6 3 11 4 10 1 2 1 9 5 8 
62 1 11 3 4 6 5 8 9 2 1 10 . 
63 5 ·  9 10 11 1 6 2 1 8 4 3 
611. 11 9 10 1 2 8 3 4 5 7 6 '  
65 2 11 1 3 1 9 10 6 8 4 5 
68 2 1 1 4 5 10 9 8 3 6 11 
. .  69 2 1 - 1 4 5 8 9 1o· · 3 6 11 
10 2 8 4 3 5 1 11 10 9 6 1 
11 5 4 3 10 8 1 9 1 11 6 2 
73 4 11 2 5 8 1 3 10 9 1 . .  6 
76 5 - 4 . 6 11 2 10. 8 1 3 1 ' 
11 ll 6 · 2  10 9 8 5 4 3 1 1 
78 1 ll 4 10 1 5 6 8 9 2 3 
80 1 8 1 10 4 6 9 3 11 5 2 
82 1 1 11 2 5 10 6 4 3 8 9 
83 5 6 4 3 2 1 8 9 1 10 11 
86 6 2 5 1 4 10 9 8 11 3 1 
88 1 3 11 5 1 10 9 8 4 6 2 
89 1 1 11 5 4 9 8 . io 3- 6 2 
90 10 11 4 1 3 6 T 5 8 · 2 9 �  
93 1 11 . 7  3 8 4 10 9 .  . · 2 6 5 � 
96 4 11 6 10 1 8 9· 3 5 1· 2 
97 10 8 5 1 3 2 9 4 11 6 1 
. ·  
Problem Areas aDd Asq1gned Ranks 
System 
Code I II III l! v VI VII VIII IX X n 
98 6 11 2 7 a 10 9 5 3 1 4 
99 1 7 3 4 a 2 9 10 6 5 11 
100 .. 7 6 a 1 9 10 .5  · 3 2 •  4 11 
1� 4 · ll 6 2 a 5 10 1 9 ·  3 7 
105 3 11 4 5 8 ' 1 .  2 6 10 1 9 
106 7 11 a 4 6 10 2 1 3 5 9 
lio 1 10 3 9 6 4 8 5 2 1 11 
lll 1 ll 2 3. 8 10 : 5  7 9 4 6 
113 4 10 9 7 a 11 ' 3  5 6 1 2 
115 2 4 3 . 9 1 11 10 a 5 ' 1 6 
117 5 9 11 10 4 3 8 1 1 6 2 
li8 5 10 9 ·  a 3 1 4 1 11 2 6 
121 4 10 ·a 1 3 1 11 5 9 .·. 6 - 2  
123 10 6 7 9 11 5 - a 1 2 3 . �  
124 7 10 4 1 2 6 9 5 u· 3 · 8 
125 1 9 2 8 3 11 6 5 10 4 7 
12a 2 11 3 4 8 1 io 6 9 5 1 
130 a 10 1 9 2 1 11 6 4 5 3 
131 i 6 5 4 11 10 9 7 . 2 3 8 
135 7 ll 1 10 2 3 a 6 9 5 4 
136 4 10 . 1. 7 11 a 9 6 3 2 5 
138 10 9 1 2 8 5 1 6 11 3 4 
140 3 6 2 l. 1 8 l1 5 9 10 4 
143 4 6 1 8 9 3 1 10 5 2 11 
145 ' 2 10 1 4 8 3 6 9 5 1 11 
148 1 10 2 9 6 .  3 8 · 11 1 4 5 -
151 l. 7 2 4 5 10 9 a . 3' 6 11 
. 1.53 a 9 2 4 . 1 7 ' 6  3 1Q 5 . il.  
155 l.O 9 3 1 ' 2  4 6 - 5 1- 11 .  e .... 
1,S 2 6 9 4 . 10 7 1 . 1:1 3 ' 5 a �  \J1 
16a- . 5 9 2 8 10 . .  4 1 7 3 6 11 
- - � �- ---,---- .- -r 
Sfstem 
-Gode I II 
1611. 1 . 4 
167 9 19 
171 2 1 
174 1 10 
176 9 a · 
Probl.eDi Areas and ·Assigned · Ranks 
III IV V VI VII .VIII IX X XI 
2 11 10 5 . 9 6 8 . 3 7 
7 5 8 6 4 1 11 3 2 
7 10 8 3 ' 9 4 il 5 6 
ll . 9 7 2 6 3 4 8 5 
u . 7 5 4 2 3 . 10 . . . _.6 .. 1 
-- - - - _... - - .  - - · -
Rj 461 . 781 
. �R * Rj - �· -115 -205 
(, 2Bj)2 , 
· \Bj - "TJ 13225 42b25 
* -
� 
=:.1 = 576 (Composite mean) B 
443 490 577 6� 683 569 . 627 �3 620 
�133 -86 1 26 107 -7 51 . -93 44 
17689 7396 1 6;6 11449 49 26o1 8611.9 1936 
.!:i 
0\ 

Bav..Score Rallks of ll Problem Areas as Perceived b;y 52 Data Pi-ocessiDg . 
Administrators: Enrollment 5001a4o1 000 
Problem Areas aDd Assigned BaDks 
S;ystem 
Code. I II In IV v VI VII VIII IX · x  XI 
3 6 ll 10 2 3 1 9 1 8 4 5 
4 . _ 1  ll 7 5 6 4 10 3 9 8 2 
8 1 7 8 11 6 2 9 3 "10 5 4 
9 1 6 ' 2 1 9 4 10 5 ll 8 3 
10 ; 8 4 9 6 5 2 1 10 7 ll l2 ' 3  10 1 4 5 9 8 6 11 2 1 
13 2 ll 1 4 6 1 8 9 3 5 10 
. 14 - 9 10 4 5 8 ll 2 6 3 . . 1 7 
16 4 5 3 2 ll 1 8 7 10 9 6 
1B !3 "  9 1 10 2 6 4 ll 3 1 5 
26 3 ll 10 2 8 9 7 6 1 4 5 
27 5 10 3 7 1 2 6 4 · 9  8 ll 28 1 · 7  - 2  3 5 8 9 10 4 6 11 
30 6 3 4 1 8 5 1 2 11 9 10 
31 3 8 4 2 1 5 10 9 7 6 ll 
32 1 ' 4 2 � ""-9 10 l1 a 1 6 36 9 10 ll 4 8 3 5 l 2 7 
31 5 9 2 1 3 6 8 10 ll 4 7 
4o ll 10 1 9 2 8 6 4 7 5 · . 3 
41 7 3 2 8 1 ll 6 4 10 .  9 5 
44 2 11 1 10 8 3 9 I 4 . 5 - 7  6' 
45 ll 10 2 1 9 6 3 4 8 7 5 
47 5 ll 4 '1  10 2 9 8 7 3 6 
: 54 7 6 1 2 4 9 10 8 5 3 ll 
60 6 3 ll. 4 10 T 2 1 9 5 8 t-' 
73 . 4 u ·  2 5 8 7 3 10 9 - 1  6 � 
-'18 1 '  ll. 4 10 7 5 6 8 9 2 3 
Problem Areas and AssigDed Ranks 
S)'Btem 
Code I n m IV v VI VII · VIII IX X . XI  
" 
83 5 6 4 3 2 7 8 9 1 10 .. 11 
88 7 3 11 5 1 10 9 8 4 6 2 
89 1 7 11 5 4 9 8 10 3. 6 2 
90 10 11 4 1 3 6 7 .5 8 2 9 
96 4 11 ·6 10 7 8 9 3 ' 5  1 ' 2  
97 10 8 ·. 5 1 3 2 9 4 11 6 7 
98 6 11 2 7 8 10 9 5 3 1 4 
102 4 11 6 2 8 5 10 1 9 3 7 
105 3 11 4 5 8 7 2 6 10 1 9 
lll 1 ll 2 3 8 10 5 7 9 4 6 
115 2 4 3 9 1 11 10 8 5 7 6 
l.l8 5 10 9 8 3 7 4 1 ll 2 6 
123 10 6 ' 7  9 11 5 8 1 2 3 ·  4 
�5 1 9 2 8 3 11 6 5 10. 4 7 
130 e 10 1 9 2 7 11 6 ·4 5 3 
131 1 6 5 4 ll. 10 . 9 7 . 2 3 8 
136 4 10 1 7 11 8 9 6 3 2 5 
138 10 9 1 2 8 5 7 6 11 3 4 
14o 3 6 2 .  1 7 .  8 11 5 9 10 ' 4  
.143 4 6 1 8 9 3 7 10 5 2 ll 145 2 10 l. 4 8 3 6 9 5 7 ll 
151 1 7 2 4 5 10 9 8 3 6 11 
155 10 9 3 1 2 4 6 5 7 11 8 
' 158 2 6 9 4 10 7 1 ll 3 5 8 
174 '1 10 ll ----2 _]_ 2 6 � . . .  4 8 .2 - - - - - -
a ·  24o . 433 228 260 308 341 370 309 346 262 335 J £R * RJ - =if  -72 121 -84 . -52 -4 29 . · S8 -3 . 34 · -50 23 ....., -.l 
�J - � 5184 
"' 
14641 . 7056 21� J.6 841 3364 9 . 1156 2500 529 
* ERj . 
N = 312 (COmposite �) . 
-
System 
Code I 
15 9 
20 9 
34 5 
42 5 
43 4 
71 5 
76 5 
8o 7 
82 l. 
93 1 
100 7 
110 1 
117 5 
121 4 
124 1 ' 
128 2 
135 . 1  
148 1 
153 8 
162 5 
176 9 
· -
·Rj . . 107 
�R * 
Rj � f -19 
� �R �2 
Rj - � 3(51 
Raw�Score Ranks of 11 Problem Areas as Perceived by 21 Data Processing 
Administrators : Enrollment 40� 001 � (up) 
·Problem Areas and Assigned Ranks 
II II! IV v VI VII VIII IX 
1 u 2 5 10 6 7 8 
10 1 11 · 8 4 5 3 7 
ll 8 9 10 4 6 l. 7 
ll 1 2 7 4 10 3 9 
8 3 1 . 2 5 7 l.O 9 4 3 l.O 8 1 9 . 7 11 
4 6 ll. 2 l.O 8 7 ' 
8 1 l.O 4 ' 6 9 3 11 
7 11 2 5 l.O 6 4 3 
11 1 3 8 4 10 9 2 
6 8 1 9 10 5 3 2 
10 �-3 9 6 4 8 5 2 
9 11 10 4 3 8 7 1 
10 8 l. ' 7 ll 5 9 
10 4 l. 2 6 9 5 ll. 
ll 3 4 8 1 10 6 9 
ll l. 10 2 3 8 · 6 9 
10 2 9 6 3 8 ll. 7 
9 2 4 1 7 6 3 10 
9 2 8 10 4 1 7 3 
8 11 _l 5 4 2 _2. 10 - - - - - -
178 107 125 115 7 110 . . 152 l.l5 143 
52 -19 -1 -ll -1.6 26 all 17 
2704 361 l. 121 256 676 121. 289 
. 
*�R 
_J = 126 (Composite mean) 
N 
X XI . 
3 4 
2 6 
2 3 
6 . 8 
6 11 . 
6 2 
l. 9 
5 2 
e 9 
6 5 
4 11 
7 11 
6 2 
6 2 
3 8 
. 5  7 
5 4 
4 5 
5 11 
6 11 
6 1 - -
102 132 
-24 6 
1-' co 0 
576 , 
S7atem 
Code 
.3 
4. 
7 
e 
10 
l2 
13 
lit. 
15 
16 
17 
18 
19 
21 
25 
26 
27 
28 
� 
30 
31 
32 
34 
35 
36 
31 
" · '· : '. 
Bav...Score Ranks of ll. Problem Areas as Perceived by lll Data Processilig Adm1n1 strators: . - ' . '. . . 1 
Total PopulatiQm. IDdieatiJ28 . Date of Installation 
. 
. 
Pro� Areas and Ass�d Ban1Cs 
I II III IV v VI VII vni IX X 
6 11 10 . 2  3 7 9 1 8 4 
1 11 7 5 6 4 10 3 9 8 
2 10 1 5 6 3 4 7 11 8 
1 1 8 ll 6 . 2·· 9 3 10 5 
3 8 4 9 6 5 _  2 1 10 7 
3 -�0 7 4 5 9 8 6 ll· 2 
2 11 1 4 6 7 8 -� 3 5 9 l.O if 5 8 ll 2 3 1 
9 1 11 2 5 10 6 7 8 3 
" 4  5 3 2 ll 1 8 1 10. 9 
2 1 3 4 · · 6 8 9 1 11 10 
8 9 1 10 2 6 4 11 3 1 
u .10 4 6 5 7 1 9 2 8 
5 6 1 2 9 3 11 10 4 7 
1 9 2 4 8 11- 7 6 3 5 
3 - 11 10 
. 2 8 9 7 6 1 4 
5 10 3 7 1 2 6 4 9 8 
. · 1 7 2 3 5 8 9 10 4 6 
1 3 6 5. 4 11 10 7 2 9 
6 3 4 1 8 5 7 2 u 9 
3 8 4 2 l 5 . 10 ? 7 6 
l 3 .  4 2 5 9 10 ll 8 7 
5 11 8 9 10 4 6 1 7 2 
1 3 6 2 9 8 7 '10 4 5 
9 .}.0 11 4 6 8 3 5· 1 2 
5 9 2 l. 3 6 8 io 11 4 
XI 
5 
2 
9 
4 
ll 
1 
10 
7 
4 
6 
5 
5 
' 3  
8 
10 
5 
ll 
11 
8 
10 
11 
6 
3 
11 1-'  
7 g?  
7 
. . 
System 
Code 
40 
41 
42 
43 
" 
45 
47 .  
48 
52 
54 
56 
57 
58 
59 
6o 
6.1. 
62 
63 
64 
65 
68 
69 
70 
71 
73 " 
76 
77 
78 
80 
82 
83 
��- - - --
I 
11 
7 
5 
4 
" 2  
11 
5 
10 
3 
7 
1 
.5 ·10 
8 
6 -
3 
1 
5 
11 
. 2  
2 
2 
2 
5 
4 
5 
11 
1 . 
. 7-
1 
5· 
II 
io 
3 
u· 
8 
u · 
10 
ll 
u ·  
7 
6 
10 
11 
11 
. 6  
3 
11 .  
11 
9 
9 . 
11 
. 7-7 
8 . 
4 
u· 
4 
" 6  
11 · a 
·. 7 
. . · 6 
- . 
. ' 
----
In: 
1 
. 2 
1 
3 
1 
2 
4 
3 
ll 
1 
2 
2 
1 
9 
11 
8 
·3 
10 
10 
7 
1 
1 
4 
3 
- �  
· 6  
2 .. 
4 
1 
11 
. 4  
. . 
• I 
· Problem Are&s. · and Assigried Banks. ' 
j 
IV . .v VI VII · VIII 
9 2 8 6 4 
8 1 11 6 4 
2 7 4 10 3 
1 2 5 7 10 
10 8 3 9 - 4  
1 9 6 3 4 
1 10 2 9 8 
1 6 2 5 · 7  
8 10 . 6 " 2 · 9 
2 "  4· 9 10 8 
. 9  5 8 . 6 7 
7 1 . 10 9 " 6 
2 9 5 8 6 '· 2 10 5 11 3 
4 10 7 2 1 
1 7 9 5 2 
4 6 5 . 8 9 
11 . 7 6 2 I 1 
l " 2  8 -! 3 4 
3 · 1 9 10 6 4 •  5 10 9 8 
. 4 ·  5 " 8 9 10 
• 3  5 1 11 10 
10 8 1 "  9 7 
5 8 7- 3 1() 
ll 2 10 8 '. 7 
10 9 8 5 4 . 10 . " 7  . 5 . 6 8 10 � - 4 6 9 3 
2 - 5 10 6 4 
3 2 7 8 9 
IX X XI 
7 5 3 
10 · 9 5 9 6 8 
9 6 11 
5 · 7 6 8 . 7 
- � 7 3 
9 8 4 
1 5 4 
. 5 3 . u  
4 3 11 
3 4 8 
. 7 3 4 1 7 4 
9 5 8 
10 6 4 . 
2 • 7  10 
8 4 3 
5 7 -6 
8 4 5 
3 6 .  11 
3 6 11 
· 9  6 . 7 
u. . .  6 2 
9 i - 6  
3 1 9 . 3 . 1 7 · 9 2 3 
11 5 2 1-' <X> 
3 8 9 1\) 
· 1 . .10 11 ' 
. . 
. .  . . 
System 
Code 
88 
89 
90 
' 92  
93 
96 . 
91 
100 
102 
103 
1.05 . 
1o6 
107 
110 
Ul 
. 113 
115 
n(r 
11T 
u.a 
.119 
120 
121 
123 
124 
125 
127 
128 
130 
131 
'132 
134 
I 
.1 
. 1  
10 
2 
1 
·4 
10 
1 
4 
5 
. 3  
7 
1 
1 
1 
4 
2' 
1. 
5 
5 
1 
1. 
4 
10 
· 7  
1 
5 
2 
8 
. 1 
2 
3 .  
II III 
3 11 
1 11 
ll 4 
8 1 
11 7 
ll 6 
8 5 
6 8 
11 6 
u 3 
u 4 
11 · a  
· u  2 
10 3 
11 2 
10 9 
• • 3 
1(} 2 
. 9 u 
l.Q; . 9 
11 2 
:1 2 
10 8 
6 7 
10 4 
9 2 
11 10 
11 3 
10 1 
· 6 5 
11 9 
7"  8 
. . � 
- ��--
• . . 
Problem Areas and As�Jiew.&d BaDks .. 
IV v VI . · vn· VIII IX X n 
5 1 10 9 8 4 6 2 
5 4 9 8 10 3 6 2 
l 3 6 1 5 8 2 9 
5 1 3 9 10 4 6 u 
3 8 4 10 9 2 6 5 
10 7 8 9 3 5 J. 2 
1 3 2 9 4 11 · 6 .7 
1 9 10 5 3 2 4 11 
2 8 5 10 1 9 3 7 
l 2 8 10 •7 4 6 9 
5 8 T 2 6 10 1 9 
4 6 10 2 1 3 5 9 
9 3 4 io 6 5 8 7 
9 6 4 8 I ' . 2  7 11 
3 8. JA. 5 · 1  st • . · a.:  6 7 8 11 . 3 5 6 1 2 
9 1 u - 10 . 8  5 . 1 6 
. 5 9 7 6 8 . 3 4 11 10 4 3 8 . 7  1 6 2 
8 3 1 4 :L 11 2 6 
3 6 4 8 . 9. 7 5 10 
3 6 - 10 8 9 4 5 11 .. 
1 3 7 . .  u · 5 9 6- · 2  
' 9  11 � 8 1 2 3 4 1\ 2 · 9 5. J.i: 3 8 a t 3 11 6 5 10 4 7 
6 1 9 8 3 4 1 2 
4 8 1 10 6 9 . 5 . 7 
9 . 2  7 u 6 4 5 3 ....... 
4 11 10 9 7 2 3 8 &  
4 3 5 8 1 . 10 � 6 2 1 . 9  4 10 5 il. -
Problem Areas and Assigned Banks 
System 
Code I n · m IV v YI VII 
135 7 ll 1 10 2 ' 8 
138 10 9 1 2 8 5 1 
140 3 6 2 1 1 8 ll 
145 2 . 10 1 4 8 ' 6 
148 ' 1  10 2 9 6 ' 8 
150 3 6 4 1 2 11 10 
153 8 9 2 4 1 1 .-; 6 155 10 9 3 1 2 4 6 
158 2 6 9 4 10 1 1 
. 161 3 6 1 4 9 5 . a  
162 5 9 2 8 10 4 1 
164 1 4 2 11 10 5 9 
167 9 10 7 5 a 6 · 4  
171 2 1 7 10 8 3 9 
174 1 10 11 9 7 2 6 
176 9 8 11 1 5 4 2 
- - - - ·  -R 335 593 317 316 418 4,S 514 
.1 �R * Rj .. =it ... 103 155 ol21 a62 a20 0 76 
(R., .. �:jr io6o9 24o25 14641 ;844 400 0 5776 
. 
* �R ·' . . . . . .. . . .  � = 4:56 (Composite me�) 
VII  IX 
6 9 
6 11 
5 9 
9 5 
11 7 
8 ' 
3 10 
5 7 
11 f·· 10 
7 ' 
6 8 
1 11 
4 11 
3 4 
' . 10 . 
- -· 
4,S 524 
0 86 
0 1396 
X 
5 
' 
10 
1 
4 
1 
5 
ll 
5 
2 
6 
' 
' 
5 
8 
6 
� 
.386 
-52 
27o4 
XI 
4 
4 
4 
11 
5 
9 
ll 
8 
8 
11 
11 
7 
2 
6 
5 
. 1 
-
479 
41 
1.681: . 
1-' co -F'" 
System 
Code · I 
l2 3 
14 9 
15 9 
16 4 
17 2 
19 ll 
2; 1 
26 3 
.27 5-
29 1 
31 3 -
35 1 
'1 5 
40 ll 
41 7 
43 4 
44 2 
45 11 
48 10 
52 .  ' 
57 5 
60 6 
62 1 
63 5 
64 11 
69 2 
Raw-score ·Ranks of 11 Problem Areas as Perceived by 66 Data 
Processing Administrators : Date of Installation 1958 - 60 -
Problem Areas and Assigned Ranks - · 
n III IV v VI VII VIII 
10 7 4 5 . 9 8 6 
10 4 5 · 8  ll 2 6 
]. ll 2 5 10 6 1 
5 ·3 2 ll 1 8 7 
]. 3 4 6 8 9 1 
l.O 4 6 5 1 1 9 
9 2 4 8 ll 1. 6 
ll. .  l.O 2 8 9 1 6 
10 3 1 ]. 2 6 4 
3 ·  6 - 5  4 11 10 1 
8 4 2 1 5 10 9 
3 - 6 2 9 8 7 10 
9 2 1 3 6 8 10 
10 1 9 2 8 6 4 
3 2 8 1 ll · 6  ' 4 
8 3 1 2 5 7 10 
11 1 10 8 3 9 ' 4  
10 2 1 9 6 3 4 
11 3 1 ' 6  2 5 1 
1 11 8 19 6 2 9 
Ji 2 1 '  l 10 9 6 
3 ll 4 10 1 2 l 
ll 3 4 6 5 8 9 
9 10 11 1 6 2 l 
9 10 l 2 8 3 4 
7 1 4 5 8 9 10 
IX X XI 
11 2 1 
3 1 1 
8. 3 4 
10 9 6 
ll 10 5 
2 8 ·  3 
3 5 10 
1 4 5 
9 8 11 
2 9 8 
1 6 ll 
4 5 ll 
ll 4 1 
1 5 3 
lO 9 5 
9 6 11 
5 1- 6 
8 1 5 
9 8 4 
1 5 4 
' 4 8 
9 5 8 
2 1 10 
8. ' 4  3 
5' 7 6 
3 6 11 ...., (X) 
VI 
System 
Code 
70 
73 
17 
78 
83 
89 
93 
96 
97 
103 
105 
1o6 
107 
lll 
113 
llB 
119 
120 
l2i · 
i23 
+24 
125 
127 . 
130 
131 
136 
. 140 
143 
14$ 
Problem Areas and Assigned Ranks 
I II III IV Y VI VII VIII IX X XI 
2 8 4 3 5 1 11 10 9 6 7 
. 4 11 . 2  5 8 7 3 10 9 1 .  . 6 . 
11 6 2 10 9 . 8 5 . 4 . � 1 . . 7 
1 11 4 10 7 5 6 8 9 2 . 3 
5 6 4 3 2 7 8 9 1 10 . 11 
1 . 1 11 5 4 9 · a · 1o 3 6 2 
1 11 7 ' 8 4 10 9 2 6 5 
4 11 6 10 7 8 9 . ' 5 1 2 
10 8 5 1 3 2 9 4 11 6. 1 
5 . 1.1 3 1 2 8 10 7 . 4 6 9 
3 11 4 5 8 7 2 6 1.0 1 9 
7 11 8 . '4 6 10 2 1 3 5 9 
1 11 2 9 3 4 10 6 5 8 1 
1 11 2 3 8 10 5 1 9 4 6 
4 10 9 1 8 11 3 5 6 1 2 
5 10 9 8 3 7 4 1 11 2 6 
1 11 2 ' 6 4 8 9 7 5 10 
1 1 2 3 6 10 8 9 4 5 " 11 
4 10 8 1 3 1 . 11 5 9 6 2 
10 . 6 · 7 9 11 5 8 1 2 3 4 
7 10 4 1 2 6 9 5 11 3' 8 
1 9 2 8 3 11 6 5 10 4 7 
5 .11 10 6 1 9 8 3 4 1 2 
8 10 1 9 2 1 11 6 4 5 3 
1 6 5 4 11 1� 9 7 2 3 8 
4 10 1 1 11 8 9 6 3 2 5 
3 6 2 1 1 8 11 5 9 10 4 
4 6 1 8 9 3 7 10 5 2 11 
2 10 1 4 8 3 6 9 5 1 ll b,  
0'\ 
System 
Code I 
152 1 
154 1 
155 10 
158 2 
162 5 
J.64 1 
167 9 
171 2 
174 1 
175 1 
176 9 
Rj 299 �B. * RJ .;, rl -tJl 
�j .. 'E:jl 9409 
-
II 
11 
4 
9 
6 
9 
4 
10 
1 
10 
1 
8 
545 
149 
22201 
*� 
. 
R . -::;; = 396 (Composite mean) 
III 
1 
10 
3 
9 
2 2 
1 
1 
ll 
2 
11 
318 
I -17 
5929 
Problem Areas and Assigned Ranks. 
rf v VI VII 
5 2 . 3 4 
2 9 3 8 
1 2 4 6 
4 10 1 1 
8 10 4 1 ll 10 5 9 
5 8 6 4 
10 8 3 9 
9 1 2 6 
4 5 9 8 
1 5 4 2 
- - -
332 . 396 432 4311-
-64 0 36 ,a 
4o96 0 1296 1444 
VII  xx · 
10 9 
1 5 
5 1 ll 3 
1 3 
6 . 8  
1 ll 
4 11 
3 4 
10 3 
3 10 
- -
414 410 
18 14 
324 196 
X 
6 
6 
11 
5 
6 
3 
3 
· 5  
8 
6 
6 
-
311-1 ' 
-55 
3025 
n 
8 
11 
8 
8 ll 
1 
2 
6 
5 
11 
1 
-
435 
39 
1521 
1-' 
CP -..J 
System 
Code 
, . 
· 7  
10 
13 
J.8 
30 
32 
34-
36 
42 
54 
58 
59 
68 
71 
76. 
80 
82 ·88 . 
·90 
102 
115 
1.28 
1,5· . · . 138 . . 
. . 
. 
. . 
I 
6 
1 ·. 2 
3 
2 
8 
6 
. ]; 
· 5 
9·  
5 
. .  7 
10 
8 
2 
5 
5 . .. 
7 
l 
. ' ·7 
10 
� -. 
2 
2 '  
7 ·  
. lQ . 
Raw-Sco�e Ranks 6:f U Problem Areas as Per�i v� by 29 D�t� 
Froces�ina AclmiDistrators: Dat� .ot Installation 1951 - 57 
II 
11 
11 
10 
8 
11 
9 
3 
3 
11 
10 
11 
6 
· Probiem Areas and Assigned Ranks 
�----- ------- -
m IV v 
'·10 2 3 . 
7 '  5 ' 6 
1 . 5 6 
4 '9 . . 6 ·  
1 4 6 
· 1  10 2 
4 i 8 
4 . 2 5 . ·  
8 9 . 10 
11 4 · . 6 ·  
1 2 7 
1 · 2 4 
VI VII 
7 9 , •  
4 10 
3 4 
5 2 
7' 8 
6 .  4 
5 7 
9 10 . 
' 4  6 
·. a 3 
4 10 
9 10 
VIII 
1 
3 
7 
1 
. 9 
11 
2 
ll 
·1 
5 
3 
8 
IX 
8 
9 
il 
10 
3 
3 
11 . a ·  
· 7  
1 
9 
5 
11 . 1 2 9 5 8 6 . 7 
6 . 9 . 2 10 5 . 11 3 1-
7 1 4 5 .10 9 ·  8 ::3 
4 3 lO 8 ' 1  9 7 ' 11 
4 · 6  li ·  2· · 10 8 7 ' 
8 1 10 � 6 9 3 11 
. 7 ' ll 2 '  .5 10 f) 4 3 
3 11 5 '  1 10 9 8 4 
11 . ' 4  ]; · 3 6 7 5 8 
11 6 2 8 5 10 1· 9 
4 :  3 9 1 11 io . . a 5 
11 3 . .  ·4 8 1 10 6 9 '  
· .11 . 1 10 2 ' . 8 6 9 
9 . . · . . 1 · 2 8 5 7 . 6 .  11 . 
" 
· . 
X XI 
4 5 
a· 2 
8 9 
1 11 
5 10 
7 5 
9 . 10 
7 · 6 
2 ·3 
2 . 7 6 8 
3 11 
3 4 
7 -4 
· 6  11 
6:. 2 
1 9 
5 2 
8 9 
6 . 2 
2 9 
3 7 
7 6 
5 7 
' '4  
' Jt. � .  . .  0> . 
System 
Code I II 
1116. 4 ·a 
1118 1 lO 
15.3 8 9 
- -
Rj 148 238 
� * '  Rj - f . -26 64 .  
�j - �)
2 676 4096 
* . �R . . =if. =  174 (Composite mean) 
III 
' 
2 
2 
-
121 
-53 
2809 
Problem Areas and Assigned � 
IV v VI VII 
·1 7 11 10 ' 
9 6 3 8 
4 1 7 6 
- - - -
14.3 157 J.8o ·  · 228 
-.31 -17 6 54 
961 289 36 .2916 
vm IX 
9 2 '  
11 7 
3 lO 
·-
16; 198 
o11 24 
121 576 
X 
5 
• 4  
5 
149 
a25 
625 ' 
XI 
.·6 . 
5· 
11 
189 
15 
225 
..... ' ()) \0 
Raw.aScore Ranks ot 11 Problear :Areas as Perceived by 16 Data 
Processing Administrators : Date at �stallatian 1918 .. 50 
Syst� 
·Code I II 
8 . 1 . 7  
21' 5 6 
28 1 7 
47 5 ll 
56 1 10 
61 3 il. 
65 2 11 
92 2 8 
100 7 6 
110 1 10 
116 l 1.0 
117 ' 5 9 
132 2 11 
1:;4 3 7 
151 1 7 
161· ' :; · 6  
-
iJ 4:; 137'-
. �R * 
R - ::1 · ·53 .1 N . . 41 � .  l'B � Rj - � 2809 .  1681 
--
* . . 
�R . =if = 96 (Composite mean) 
m 
' 8  
1 
2 
4 
2 
8 
7 
1 
8 
3 
2 
11 
9 
8 
2 
1 
-
77 
. -19 
361 
Problem Areas and Assigned Ranks 
lV · v VI vn VII  
11 6 2- 9 - 3 
2 9 3 11 10 
3 5 8 9 10 
1 10 2 9 8 
9 5 8 6 1 
1 7 9 5 2 
3 1 9 10 6 
5 7 3 . 9 10 1 ' 9 10 5 3 
9 6 4 8 5 
5 9 7 6 8 
10 . . 4 3 8 1 
4 3 5 8 1 
2 1 9 4 10 
4 . 5 10 9 8 4 ' 9 5 8 10 
- - - - -
74 96 97 124 lOS 
-22 0 1 28 12 
lt84 · 0  1 .  784 144 
IX X XI 
10 5 4 
4 7 8 
4 6 11 
7 . 3  6 
4 g 11 10 4 
8 4 5 
4 6 11 
2 4 11 
2 7 11 
3 4 11 
1 - 6  2 
10 7 6 
5 6 11 
3 6 11 
7 2 11 
84 . 82 1:;4 
.. 12 :..i4 :;8 
144 196 1444 
1-' 
\0 0 
' · 
Raw-Score Ranks at 11 Problem Areas as Perceived by 19 Data 
Processing Admjnistrators : Single School Serving only Itself' · 
System 
Code I 
25 l. 
148 · +0 
58 ·10 
59 8 
. 62 1 
: · 6; 5 
'. 64 ll 
65 2 
68 2 
69 2 
77 11 
86 6 
89 1 
. 96  4 
],02 4 
1o6 7 
132 2 
143 4 
151 . 1 R 92 j �R * RJ - =if  �22 
(R - �2 484 J N 
II 
- 9 
11 ll 
6 
11 
9 
9 
11 
7 
7 
6 
2 
7 
11 
11 
11 
11 
' 6  
7 
. 163' 
' li-9
. 
24ol . 
. R . . . . . � � l14 � Cc:aposite_ mean)· 
III 
2 
3 1 
·. 9 
3 
10 
10 
' 1 
1 
1 
2 
'5 
11 
6 
6 
8 
:. 9  
1 
2 
97 
.. J.7 
289 
Problem Areas and Assigned Ranks 
IV .  v VI VII VIII IX 
4 · · a 11 7 6 ' 
l 6 · ·2 5 ' 7 9 2 9 :  5 8 -6 7 
2 10 5 11 ' 1 
4 . 6 .  5 8 9 2 
u 7 6 2 1 . 8 
1 2 8 3 4 5 
3 1 9 10 ' 6  a · 
4 5 10 9 . 8 ' 
4 5 8 9 10 ' 
10 9 8 5 .  4 3 
1 4 10 9 8 11 
5 4 9 8 10 ' 
10 7 8· 9 3 5 
2 8 5 . 10 1 9 
4 6 10 2 1 3 
·4 3 5 . a · 1 10 
· a 9 3 7 10 5 
4 5 10 9' 8 3 
. "1m 114 m l39 --roo 101. 
.. 3o · o . . 23 25 - -8 -13 . 
900 0 529 625 64 169 
· X  XI 
5 10 
8· 4 
' 4 
7 4 
7 10 
4 3 
7 6 
4 5 
6 11 
6 11 
1 7 
3 7 
6 2 
1 2 
3 7 
5 9 
7 6 
· 2  11 
6 11 
91 no .  
-23 J.6 
529 �56· ...... \0 . ...... 
, .  
Baw-Sco�e Ranks of ll Problem Areas as Perceived by 25 Data Processing 
· Administrators: Installation Serving C'llicy Central Offi�e 
. . 
ProblEm� Areas. and Assigned . Ranks ----
System 
Code I . n III IV v VI . - ,  vn VIII IX X XI 
15 . '9 l. ll 2 5 10 . 6 · 7  8 · · 3 4 43 4 8 3 1 2 5 7 10 9 - 6  ll 
44 2 ll 1 10 8 3 9 4 5 7 6 
56 1 10 2 9 5 . 8 6 . 7 4 3 '  ll 
57 5 11 2 7 1 . 10 9 6 3· 4 8 
52 3 7 11 8 10 6 2 9 . · 1  5 4 
61 3 ll .8 1 7 9 . 5 2 10 6 · 4 
8o· 7 8 ·. 1 10 4 . 6  9 3 ll 5 2 
83 5 6 4 3 2 . 7 8 9 i 10 ll 
. .  
92 2 8 1 5 7 3 9 10 4 6 ll 
93 1 ll 7 3 8 4 10 9 2 6 5 
· �  6 11 2 7 8 . 10 9 5 3 1 4 
' 99 · 1 ·7  3 4 a :  2 9 10 6 5 11 
100 7 6 8 l 9 10 5 3 2 4 11 
116 1 10 2 5 9 7 6 8 3 4 ll 
117 5 9 11 10 4 3 8 7 l 6 2 . 
120 1 7 2 3 6 . 10 . 8 9 4• 5 11 
127 5 11 10 .6 7 9 8 3 4 l 2 ·  
131 1 6 5 4 ll 10 9 7 2 3 8 
134 3 7 ·a 2 1 '  9 4 10 5 6 ll. 
136 4 10 1 7 ll 8 9 6 3 2 5 
146 4 8 . : '3 1 7 . · 11 . 10 9 ' 2  5 6 
152 7 11 . 1 5 2 3 4 10 9 ·  6 8 
154 1 4 10 2 9 . 3 
; . .  8 7 5 . 6 - U  
175 1 7 2 !a- 5 9 8 10 _2. 6 11 · 1-' · \0 Rj �R * � 200 119 120 156 175 ·JB5 .  lBO .110 m lB9 !\) Rj - � . -61 56 co:31 .;;,o 6 . 25 35 30'  - -4o .-29 39 N -(RJ - �)· : 3721 
. 
3136 961 900 36 ·625 
.
. 
1225 . 906 16oo 841 1521 
. ;f == �50 ( Ccapo&ite mean) 
Baw-Score Ranks of 11 Prob� Areas as Perceived by 73 Data Processing .Admin1strators : 
-
Central . Office Installation Serving Several SChools Within District or Area 
Probl.em Areas and Assigned Ranks 
System 
Code I II In IV v VI VII VIII IX X XI 
3 6 11 10 2 3 7 '9 1 8 4 5 
4 1 11 7 5 6 4 10 3 9 . 8  2 
7 2 10 1 5 6 3 4 7 11 8 9 
8 J. 7 8 11 6 2 9 3 10 5 4 
9 1 6 2 7 9 4 10 5 11 8 3 
10 3 8 4 9 6 5 2 1 10 7 11 
12 3 10 7 4 5 9 8 6 ll 2 1 
13 2 11 1 4 6 7 8 9 3 5 10 
14 9 J.O 4 5 8 11 2 6 ' 3  J. 7 
16 4 5 3 2 ll J. 8 7 10 9 6 
17 2 1 3 4 6 8 9 7 11 l.O 5 
lB 8 9 1 10 2 6 4 ll 3 7 5 
19 ll 10 4 6 5 7 1 9 2 8 3 
20 9 10 1 ll 8 4 5 3 7 2 6 
21 ' 5 ·  6 1 2 9 3 11 10 4 7 8 
26 3 ll 10 2 8 9 7 6 1 4 5 
27 5 10 3 7 1 2 6 4 9 8 ll 
28 . .  1 1 2 3 5 8 9 10 4 · 6  ll 
29 1 3 6 5 4 ll ' 10· ; . .1 2 9' 8 
30 6 3 4 1 8 5 7 2 ll 9 J.O 
31 3 8 4 2 1 5 10 9 1 6 ll 
32 1 3 4 2 5 9 10 ll 8 7 6 
34 5 11 8 9 10 4 6 1 7 2 3 
35 . 1 3 6 2 9 8 7 10 4 5 ll 
36 9 10 ll 4 6 8 3 5 1 2 7 .. � 
31 5 9 2 1 3 6 8 10 ll 4 7 � 
Problem Areas and Ass igned Ranks 
System 
Code I II III · nr v . · VI VII · VIII IX ·X .  IX 
Jt.o 11 10 1 9 2 .8 . 6 4 7 5 3 
lt-1 7 3 2 8 1 . 11. 6 4 10 9 5 
42 5 11 1 2 7 � - . 10 3 9 , .  8 0 
45 11 10 2 1 9 6 .  3 4. 8 7 5 
47 5 ll 4 . 1 10 2 9 8 " 7  3 6 
54 7 6 1 2 4 9 . . 10 8 5 3 ll 
6o 6 3 11 4 10 . T 2 1 ·  9 5 8 
70 2 8 4 3 5 1 11 10 9 6 . 7 
71 ·  5 .4 3 10 8 l . 9  7 11 6 2 
73 4 ll 2 5 8 7 · 3 10 9 1 6 "  
76 5 4 6 11 2 10 8 7 3 1 9 
·rs 1 11 4 10 7 5 6 a · 9 2 3 
82 1 7 11 2 5 10 . . 6 4 3 8 9 
88 7 3 ll 5 1 10 " 9  e 4 6 2 
90 10 11 4 1 3 6 7 · 5  8 ·  2. 9 
97 10 8 5 1 3 "2 . . 9 4 11 6 7 
103 5 ll � 1 2 · 8  10 7 4 6 9 � 
105 3 11 4 5 8 7 2 6 10 1 9 
107 1 ll 2 9 3 4 10 6 5 8 7 
110 i 10 3 9 6 4 8 5 . 2 7 11 
lll 1 11 2 3 8 10 5 7 .  9 It: 6 
113. 4 10 9 7 8 11 3 5. 6 1 .. 2 
. 115 2 4 3 9 1 11· 10 8 5 7 6 
118 5 10 9 8 ·3  7 4 1 · 11 2 6 
119 1 11 2 3 6 4 8 9 7 5 10 
.121 4 10 8 1 · 3  7 11 5 9 6 2 
123 10 6 7 9 11 5 8 . 1  2 3 4 
124 7 10 4 1 2 . 6  9 5 11 3 8 
125 " 1 9 · 2  8 3 11 6 5 10 4. 7 ..... 128 2 .  11 3 4 8 1 10 6 . · 9 5 7 \0 
130 8 10 1 .
. 
9 2 7 11 6 4 5 " 3  � 
Problem Areas and · Assigned Banks 
System 
Code I II III IV v VI vii VIII IX X ·n 
135 7 11 1 10 2 3 8 6 9 5 4 
136 4 10 1 7 11 8 .  9 6 3 2 5 
138 10 9 1 2 8 5 7 6 ll 3 4 "  
140 3 6 2 1 7 8 11 5 ·9  10 4 
143 4 6 1. 8 9 3 7 10 5 2 ll 
145 2 10 l 4 8 3 6 9 5 7 ll 
146 4 8 3 1 7 ll 10 9 2 5 6 
148 1 10 . 2 9 6 " 3  8 ll 7 4 5 
151 - 1 1 "  2 4 5 10 9 8 3 . 6 ll 
152 7 11 1 5 2 3 4 10 9 6 8 
153 . 8 9 2 4 1 7 .  6 
I . 3  :w 5 11 
154 1 4 10 2 9 3 8 7 5 6 11 
155 10 9 3 1 2 4 " 6  5 .,. 11 8 
158 2 6 9 4 10 1 1 11 3 5 8 
161 3 6 1 4 9 5 8 1.0 T 2 . 11 
162 5 9 2 8 10 4 1 1 3 6 ll 
1611. 1" " 4 2 ll 10 5 9 6 8 3t 7 
167 9 10 7 5 8 6 4 1 11 3 ·  2 
171 2 1 7 10 8 3 9 4 11 5 6 
174 1 10 11 9 7 2 6 3 4 8 5 
115 1 7 2 4 5 9 8 10 3 6 ll 
176 9 8 11 1 5 4 2 3 10 6 1 
- - -
R . c1 490 920 516 549 64.9 709 786 685 692 572 .758 
I:R * 26: RJ - � -176 254 -150 -ll7 -11 43 120 19 -94 92 N · 
�j - E:� 30976 64516 22500 13689 289 1849 14400 361 676 8836 8464 
* � £a . \J1 � = -666 (Composite mean) 
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Note : Case reports delineated in Appendix C ,  pursuant to 
solutions or circumventions of previously identified problems, were 
conducted with the aid of an interview guide (Appendix A ) . The case 
reports consist of a brief history of the installation; problems, their 
solutions or circumventions ; and a description of pupil accounting 
procedures .  All statements are results of a personal interview with 
the administrator of data processing in each school or system. 
CASE REPORT OF SYSTEM A 
System A is one of twenty-six county school districts within the 
state . The mushroom-type growth of a nearby metropolitan area has spread 
into the County in which System A is located .  Student population has 
grown from 20 to 80 thousand in the last ten years--representing an in­
crease of 5 or 6 thousand students each year . Fifteen to twenty million 
dollars a year have been spent during this time on capital outlay for 
additional buildings , but approximately one thousand students still 
attend school in shifts . The annual operating budget is approximately 
35 million dollars . 
The populat ion, most of whom are employed in the nearby city, is  
unique by several standards . Most of them are professional or highly 
trained persons with education, abilities ,  and incomes well above the 
national average . The median IQ score on the California Mental Maturity 
Test (Short Form) for the student population was 114 in 1960 . 
Student enrollment in System A expanded to the point that manual 
process ing of data was not satisfactory and a search was begun for a 
more effic ient process . School board members from this professionally 
dominated population demanded facts and figures upon which to base 
dec is ions , but the information was not available . The embarrassing 
failure to supply statistical demands lent impetus to the movement to 
secure more efficient methods of processing data . 
A basic punched card battery consisting of a keypunch, sorter, 
and tabulator was acquired in 1950 . IBM representatives were commercially 
oriented, and the trans ition to business office records was accomplished 
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eas ily. 
The first and most readily adaptable application at that time was 
the payroll .  Manufacturer representatives displayed no concept of han­
dling anything other than the financial aspects of the school system . 
Consequently, the focus for the next four years was upon refining 
procedures for ma intaining business office records . 
In 1954 the Director of Research acquired information from The 
California Test Bureau that punched card equipment was being used for 
processing standard test results . After the initial break-through with 
test result s ,  pupil inventories and surveys were processed on the 
machines . Since 1954, emphasis had been on the development of the 
pupil accounting area . The machine battery has more than doubled but 
still does not have the capacity needed . 
An IBM 1401 computer is on order and will be delivered to the 
system in 18 months . The Assistant Treasurer has been released from 
his business office duties to direct the planning and integration of 
electronic data processing with emphasis upon its potentiality for the 
development of pupil accounting . 
A o  PLMmcrNG 
The data processing administrator indicated that a desire must 
prevail among the staff to make facts available upon which proper 
dec isions can be based . One of the problems in planning was the in­
ability to get the personnel involved to take a long-range look at 
their area of responsibility. If they can be stimulated or oriented 
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to take this step, half the battle is won. 
A minimum of six months was recommended for pre planning prior 
to the delivery of equipment . During this t ime , it may be determined 
whether the financial or pupil accounting approach will be initiated . 
Even if pupil accounting is deemed most important , the payroll readily 
lends itself to this type processing and is a means of justifying the 
equipment whj.le pupil accounting is  being developed .  The s ize of the 
system would definitely be a determinant in the amount of time reserved 
for preplanning . 
When a new application is being considered, representative 
personnel directly affected should be included in the planning . They 
not only can insure reasonable ramification of facets to be considered 
but will serve as leaders to communicate the new process to their peers . 
Technical assistance during development was restricted to the 
manufacturer representative . System spec ialists were not employed; 
however, additional assistance would have been valuable . Other school 
systems with data processing installations are often valuable sources 
of assistance, but their procedures generally have to be modified to 
fit individual system requirements .  
An eminent needs exists for adminstrators charged with the top 
responsibility of the data processing program to have reasonably accurate 
concepts as to the potential of the equipment . If not , a $14, 000 idea 
might be sat on by a $7,000 machine supervisor . 
Starting several applications simultaneously should be given 
careful consideration .  I n  business records , payroll and accounts payable 
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may be started s imultaneously. The complexity and number of personnel 
upon which the system is  dependent for source data discourages starting 
several pupil account ing procedures simultaneously .  
Housing requirements determined prior t o  arrival of equipment were 
based only upon the space required to house the equipment . Consequently, 
after a few months expans ion was necessary and the space demands increased 
proportionately with new procedures . Administrators of new installations 
should be liberal in the estimation of space needed to house equipment . 
New applications should be considered according to their economic 
feasibility, and economy should be measured in terms of teacher time . 
For example , attendance accounting should be given priority over class 
scheduling because of the time involved . In other words, is it more 
important to save the princ ipal a few hours or to save every teacher 
in the entire system many hours? 
B .  EQmPMmT 
The selection of equipment was satisfactory. The assistance of 
manufacturer representatives proved most beneficial . All equipment is 
rented . Since the init ial selection, it has been necessary to acquire 
additional as well as faster equipment . This sequence appears to be a 
natural one . Early stages of development generally do not require an 
extensive battery of equipment . Therefore , by selecting only essential 
machine needs of reasonable speed, a considerable saving may be realized 
in rental costs . 
Long-range machine requirements should be a consideration 
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accompanying long-ranse planning . Ascertaining machine needs should be 
in two class ifications- -immediate and long range . Determine the immediate 
applications and select the machines to perform that application .  Make 
long-range plans for extensive , integrated applications , a part of which 
would be the determination of equipment necessary to perform the tasks . 
An important considerat ion between the two is that equipment for both 
should be compatible . Immediate machine needs are generally bas ic 
punched card batteries,  and long-range needs are generally in terms of 
electronic computers . Long-range machine selections should not render 
the basic battery obsolete or vice versa . 
Maintenance has been excellent . Many ma intenance problems have 
been avoided through preventative maintenance--run a good shop and have 
operators take proper care of the equipment . 
A keypunch, a sorter, and a tabulator are the basic  essent ials 
for an independent operation.  The keypunch might be delivered first , 
but the sorter and tabulator would have to follow shortly before any 
appreciable progress could be made . The verifier is a desirable piece 
of equipment ; however, it is poss ible to prove accuracy of punching 
with collator , etc . Most operations will need a verifier , even though 
a collator and other peripheral equipment are available . 
All equipment in System A is rented . However, if capital funds 
were available , it would be more economical to purchase . Serious 
consideration i s  being given to the purchase of keypunches to replace 
the present ones which are rented . The opinion of the administrator 
was that most systems could purchase keypunches more economically than 
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they could rent them . This is especially true where a system maintains a 
typewriter repa ir service . The manufacturer offers free schooling on 
keypunch ma intenance to customers ' typewriter repairmen . Since cost of 
maintenance is the prime objection to purchasing equipment , the keypunch 
phase of the problem could be alleviated . 
The administrator of System A has not had experience with a Series 
50 battery . On a few occasions , a service bureau was utilized during 
peak periods . However,  that practice has been discontinued . The pro­
cessing cost of the service bureau was prohibitive . It takes very few 
service-bureau contracts to compensate for additional rental of equip­
ment necessary to perform the task independently of service bureaus . 
A serious study of data processing should be undertaken before 
beginning an operat ion on a service-bureau basis . The experience of the 
administrator was that the excessive costs of service bureaus counteracted 
the first year ' s  rental on the basic equipment necessary to perform the 
job .  Even routine operations were not recommended . 
C • ORIENTATION OF PERSONNEL 
The administrator experienced no trouble communicating with 
personnel outs ide the school about the data proces sing installation. 
The school board, in its demand for factual information upon which to 
base decision, reflected the wishes of the public, who had no objections 
to the cost . The equipment offered a solution for the deficiency of 
data maintenance, and the public was willing to pay for it . 
Slight resistance a�inst data process ing was evident among a 
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few teachers and principals . Resistance to change will always appear 
in varying degrees among groups affected by the change . The degree 
to which it appears can be magnified or reduced by administrative con­
trol . The key is that people fear that which they do not understand ; 
therefore , the clue is to exhaust all resources to insure full under­
standing. 
Orientation of educat ional staff involved three factors : ( 1) 
explaining the need of a new system, (2 )  explaining the advanta�s of 
the new system to all concerned, especially to the teaching staff, and 
( 3 )  a detailed, circumstantial procedure was demonstrated to show their 
part in supplying source data . Figures la , lb, and lc are illustrations 
of the detail necessary to insure satisfactory collection of source data . 
The princ ipals were given detailed instruction on the procedure ; then, 
it was their responsibility to convey this instruction to their staff . 
When the source data was collected from the teaching staff, the prin­
cipals were oriented on the new procedure and held responsible for a 
smooth, accurate function on that level .  
New procedures were explained through both oral and written 
explanations to groups of funct ional size , genera lly individual school 
groups . The explanat ion included a demonstration, and the group was 
given a facsimile problem situation to perform. Problems should be 
repeated until everyone has a clear concept of the new procedure . 
D .  OPERATIVE PERSONNEL 
Initially, the better typists expressing interest were retrained 
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a s  keypunch operators . They were trained at a manufacturer ' s  school . 
Outs ide personnel were employed when this source was exhausted . Most 
of the latter group were typists who were also sent to the keypunch 
school . The manufa cturer ' s  apt itude test was used satisfactorily as a 
screening device . Experienced keypunch operators could not be employed 
because of salary competition from industry. Therefore , it was necessary 
to train their own personnel . 
The turnover among operat ive personnel has been high . Industry 
lures trained operators away from the system with higher wages . Most 
operators are married females ; therefore , pregnancy and transferred 
husbands take a toll of employees . 
Although limited in number, the most desirable source of sub­
ordinate personnel was from within the organization .  A training or 
transit ion period is necessary for any person in a new position; there­
fore , personnel from within the organization understand the over-all 
operation which results in an easier, more efficient transition. 
Machine personnel receive wages comparable to regular clerical 
workers . In competing with industry, the wages would have to be higher. 
Employment of part-time personnel during peak periods was considered 
desirable , but they have not been available in the area . 
The administrator considered the most desirable source of super­
visory personnel to be from within the organization .  The administrator 
of the entire data process ing division is the Assistant Director of 
Finance , a licensed Certified Public Accountant . Without previous 
experience in machine data processing, he has merged his syst�ms 
experience in accounting with the technical knowledge of the machine 
room supervisor to produce a successful operation .  
E .  ORGANIZATION 
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The data processing divis ion is under the administrat ion of the 
Finance Division.  The Assistant Director of Finance coordinates the 
operation with the Research and other divis ions . Although finance is 
more sophisticatedly developed, the Director of Research expressed 
satisfaction with the or�nizational structure . 
Business office recorda are generally processed from the first 
to the fifteenth of the month. The latter part of the month is devoted 
to teat record processing and to other pupil account ing functions . How­
ever, rush jobs from either division can be intermittently executed 
during the other half of the month not designated fo� them. The half­
month schedule for each of the two divisions appear to be working to 
the satisfaction of both divisions . 
The administrator acknowledged that flow charta and detailed 
procedures of operations should be documented . However, it is moat 
difficult to accomplish because of the time involved .  
F .  CODING 
Manufacturers , state , and federal agencies can furnish assistance 
in coding . Attempts are being made to standardize coding procedures in 
the state in which System A is located.  
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1 Suggested Codes for Machine Processing, a publication resulting 
from the combined efforts of local, state, and federal authorities ,  has 
been an excellent resource in this area . 
A new installation should contact the state department of education 
before coding is attempted . All personnel directly concerned with the 
data to be coded should be involved in the determination of a new code . 
Leadership, coordinat ion, and final authority for coding should rest 
with the data processing administrator . 
Permanent code numbers for students have been delayed because 
the state is attempting to design a state-wide coding regulation .  Coding 
regulations have not been printed in System A, but the administrator 
stated that they should be printed and copies distributed to personnel 
concerned . 
G .  FORMS AND SUPPLIES 
Card and form designing is a time-consuming procedure . Card and 
form suppliers have given excellent assistance . In same case s ,  the 
states have designed cards and forms which can be utilized by the local 
installations . In this case , stock designs are available ; otherwise, 
special cards and forme must be designed. 
When planning a new application, the supplies necessary to 
perform the job should be designed and purchased . The plate for a new 
�. S .  Department of Health, Education and Welfare , Sug�sted 
C odes for Machine Processing, {Wa shington: Government Printing Office , 
1960) . 
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card design costs about $60 .  After the initial purchase, the form is 
of stock des ign and can be purchased more economically. Purchasing 
specially des igned cards or forms was difficult on a bid basis . 
H .  GOVERNMENTAL REPORT REGULATIONS 
Machine processing of student records was acceptable with the 
state department . The only difficulty experienced in this area was 
state regulat ions governing the coding of absences and accounting for 
tardies . Marked sense cards are limited to 27 positions . Accounting 
for absences ,  reasons for absences,  and tardies was practically im­
possible with 27 positions for a 20-day attendance period . 
I .  TECHNICAL INFORMATION AND ASSISTANCE 
Technical information and assistance has been sat isfactory. 
The manufacturer representative was available during early sta89s of 
development but his availability decreased with the age of the instal­
lation. His assistance in business office accounting was excellent 
but less  effective with pupil accounting . 
Other schools with data processing installations were an 
excellent source of technical information and assistance . All schools 
visited were unanimously cooperative . 
Technical literature in pupil accounting was difficult to adapt 
to local conditions . The problem may always prevail due to unique 
different ials of locally controlled schools . 
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J.  STUDENT RECORDS 
Attempts to maintain a census have been abandoned because of the 
transient nature of the community. 
Attendance . A pilot program vas attempted last year in one of 
the high schools . Next year, it will be implemented in all of the 
high schools . An elementary program for attendance has not been de­
veloped at this time but is in the planning stage . 
Grade Reporting . Grade report ing was also attempted on a trial 
basis last year . However, it was not accepted and Will not be imple­
mented next year . 
Cumulative Records . Cumulative records are not processed on 
machines . It will be necessary to perfect attendance and grade reporting 
before permanent records can be maintained on machines .  
Scheduling and Registration. Registration for a junior college 
within the district is being executed by the data processing department . 
Pilot attempts also have been made in the high schools, but the transiency 
of the population interfered with a finite development of the procedure . 
Test Records . Test records are the most complete pupil account­
ing function in the system. It is the one termed outstanding by the 
jury. 
The California Mental Maturity Test ( Short Form) is  administered 
to approximately 30, 000 students in the grades 3, 5, 6, and 8 .  
1 . The tests are administered in the schools . Each of the 4 
answer sheets i arranged alphabetically by section and forwarded to 
the central office . 
2 .  The central office staff machine scores and collates the 
four tests,  without disturbing the alphabetical arrangement . 
3 .  Student number, name, and other inform.at ion through card 
column 35 is reproduced from a master card into Card A (Figure 2 )  
for each student . 
4 .  Raw scores for each test are keypunched into Card A for 
each student . Each card is verified . 
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5 · Student data and raw scores are reproduced into Card B 
(Figure 3 ) .  Cards are run through the calculator, and the raw scores 
are converted into derived scores needed for Total Mental Factors . 
6 .  Card C (Figure 4) is reproduced from Card A raw scores . 
Achievement factors are derived from the raw scores through the use 
of the calculator . Achievement factors are based on two norms , local 
and national, which give a broader basis for more complete analysis 
of each student . 
K. BUSINESS OFFICE RECORDS 
Procedures for processing business office records have been 
satisfactorily developed in System A .  The data processing adminis­
trator is a Certified Public Accountant , highly trained in business 
office systems . In addition, the manufacturer representatives ex­
tended excellent assistance in developing the area . 
Business office records currently maintained on punched card 
equipment are : payroll, cost account ing, appropriation accounting, 
property accounting, personnel, cafeteria account ing, supply requisi­
t ioning and inventory, and monthly financial reports . 
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Form 61Cl 
Use a number 2 penci l  only. Do not fold , bend, staple ,  or muti late card. 
Return completed card to your principal . 
INSTRUCTIONS FOR COMPLETING THE ELEMENTARY SCHOOL STUDY CARD 
( State Department of Education Form DPD-956) 
The new elementary school study card is an I BM  "mark- sense" card developed by a committee of 
superintendent s ,  supervi sors, principals, and members of the State Department o f  Education in co­
operation with the State Data Processing Divi sion to provide important information about staffing 
and teacher load in our elementary schools. In order to give accurate data the cards mus t be 
marked correctly. The questions and answers below give speci fic instructions. 
WHO SHOULD HARK A CARD 
Each of the fol lowing should mark a separate card for each school to which he is assigned: 
Regular grade teachers 
Special Education personnel 
Special Subject personnel 
Adminis trative pe rsonnel 
Professional and c lerical , nonteaching and nonadministrative personnel 
The list on the back of the card gives a breakdown of each of the above groups . 
l!!!!!! 
.!s 
HOW IS THE CARD HARKED 
1 .  Use a regular lead (graphite) 1 2  penc i l  only. 
Do not use colored penci l s ,  wax crayons, or a ball point pen 
since the IBM machine wi l l  recognize only graphite marks . 
2 .  Make a firm stroke in the space provided for the mark. � 
A dense , black, solid line is desired. 
3. Stay within the marking area. A mark that is too high, too low, too long, or too short 
may be improperly punched . 
NOTE: If you have never filled out a mark- sense card , you may wish to refer to the example 
on the reverse side of this sheet before proceeding further. 
WHAT SHOULD BE MARKED 
Print your last name , first name , and initial in the space indicated • 
Hark appropriate space in this co lumn. 
ExpeJ:ience. The instructions are on the card . A mark must be placed in each column in order 
to regi ster correctly. For example, i f  a teacher has taught 8 years excluding the 
present school year, mark�O� in the first column andc:S�in the second column. A 
teacher with no previous teaching experience should mark�O.:::» c::.O � .  
Certification 
( 
Counties) 
Ma1or 
Assignment 
Your Time in 
This School 
Thi s area i s  in 3 parts.  
Educational personnel in 
should mark "Regular , "  " 
sonnel whose 
sonnel not 
mark in this area in the appropriate part. 
es who have been i ssued certi ficates 
, "  "Emergency, "  or "Substitute. " County per­
yet been issued should mark "Unknown ." Per­
' such as doctor s ,  nurses ,  and secretaries, 
should mark "Not � .. ,.... .,.,.,.u.•o:• 
Use the code on of the card to mark this area. Place one mark in 
each column. For example, a regular grade teacher should markcO:ac:O� ; a music 
teacher should markc.4�in the fi rat column and cl-:o in the second column ; a secre­
tary should markc:6::. in the first column and c:l:. in the second column. 
The school week of 5 days has been divided into 10 ha�f-days. I f  you work 1 half­
day per week in this schoo l ,  1 / 1 0  of the week, mark�"l� ; simi larly, i f  you work 
3 full days per wee� in thi s school ,  6 half-days, markc: 10=>· I f  you have an ir­regular schedule, mark the space representing the average time in this school . 
Figure la . Instruction Sheet for Elementary School Study 
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Pupil Count This area is to be filled out by all persons working directly with pupils except 
PUll Day or those working with P . M. PuPi ls only. (Nonteaching administrators , secretaries, and 
A.M. Session others not working directly with pupils wi ll not fill out this area. )  
Pupi ls 
Session 
In this column mark the length of your pupil s '  day regardless of the time you spend 
in this schoo l .  Hark only .!!!!! space . If you work wi th pupils attending more than 
one kind of session, mark "Other. "  
Number of 
Different 
Pupils 
� 
The number of pupil s  served should be those .2!! roll .!! !li, � last regular school 
� !n January. There are 3 columns to allow for recording more than 99 children. 
Hark � coluiiDl, For example, a regular teacher working wi th 35 pupil s  should 
mark.:::.O::=� i n  the first c:o lu11Dl, c: 3 ::� in the second coluiiDl, andc: 5 :tin the third 
coluiiDl; a music teacher working with 308 pupi ls in several classes in this school 
should markc:3::» in the first column c:.O:. in the second column, andc:.S:. in the third 
colUIIDl, I f  you work with more than 999 pupil s ,  mark c::Ooc::O= c:O� . ('l'his marking 
wi ll be handled mechanically to indicate " 1000 or more . "  Note: Report only the 
number of pupils you serve in your major assignment. For example ,  a regular grade 
teacher who exchanges classes for special instruction should report only those 
pupils in her regular class . 
Hark only � space. Examples: A kindergarten teacher should markc:K� a third­
grade teacher should mark c::3� • a teacher working with a combination of second and 
third grades should mark�mi��fm� •  Persons working with al l grades ,  with ungraded 
classes , or with combinations of primary and intermediate grades should mark 
" Other. " 
This colUIIDl wi l l  provide informat ion for counting the total number of pupils in 
this school . Indicate whether you keep the register for the number of pupi ls 
with whom you work directly, Hark only .!!!!! space . 
Pupi l Count 
P.M. Session 
Only 
This area is to be filled out by persons working directly with pupi ls attending 
P.M. session only. For the colUIIDls in this area, follow instructions given for 
pupi ls on full-day or A.M. session, Note: A kindergarten teacher with different 
Example: 
groups in the A.M. and P.M. session should fi l l  out thi s  and the preceding area, 
Mary B. Jones began teaching September ,  1952. She has a bachelor' s degree 
plus 15 hours graduate credit and holds a regular certificate. She is 
assigned as a regular grade teacher full time to this school where she teaches 
pupil s  attending full-day session. There are 35 third-grade pupils in her 
class (end of January roll) . She keeps a class register for school enrollment. 
Bachelor' s Regular 
Plus 15 Grade Teacher 
JONES Ka__11 B� Hours {See Code) 
- I '-
Pupi ls on 
Full-Day 
Session 
Third jE-STOP HERE 
Grade Has No Pupils 
�oti! Attending P.M.Only 
� J Full Time ..,_\ ___ _ 
8 Years Regular in This Teaches Keeps Register 
Female Experience Certificate School 35 Pupi ls for School Roll 
Figure la . ( (Continued) 
Form 61C2 
Supplement To 
INSTRUCTIONS POl. COMPLETING THE ELEMENTARY SCHOOL STUDY CAI.D 
( State Depart.ment of Bducation Form D�956) 
Example: School Secretary 
Sally Frances Brown had 4 years clerical experience before taking her present 
posi tion in September ,  1958. She is a high school graduate . She is assigned 
as a school secretary 3 days a week in this school .  
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BllOWN Sallv F 
High School Secretary 
Graduate {See Code) 
STOP HUE �_Does Hot Work Directly With Pupil s  
I 
6 Years 
Experience 
Example: Music Teacher 
' 
I 
No Certification 
Required 
In This Schoo 1 
3 Days Per Week 
William C. Smith began teaching October, 1953. He needs six credits for his 
bachelor' s degree and holds a Provisional Certificate. He is assigned to 
teach music every Thursday afternoon at this school where he has three classes 
of pupils attending full-day session. As of the end of January he has worked 
with 308 di fferent pupils of various grade leve l s .  The regular grade teachers 
report these pupi l s  for school enrollment. 
SMITH Wi lliam C .  
I 
7 Years 
Experience 
Needs Six 
Credi ts for 
Bachelor' s  
Teaches 
Music 
(See Code) 
Pupil s  Pupil s  i n  
Attend Various 
Pul l  Dav Grades 
if" STOP HEllE 
Has No Pupi l s  
Attending P.H.Qgly 
.m=111JUM"" SI A J:I 1'1 tl 1J %11 "..tn .. ll •  
Holds Pro• 
visional 
Certificate 
Figure la . 
In This School 
One Half-Day 
Per Week 
(Continued) 
Teaches 
Total o f  
308 Pupi ls 
Ro l l  Reported 
by Other 
Teachers 
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Example: Kindergarten Teacher 
... 0 .. 
E .. 
Joan D. White taught for tvo years , took maternity leave, and returned to teaching 
in September, 1959. She has a bachelor ' s  degree and is a special substitute. She 
i s  assigned as a kindergarten �eacher full time to this school where she teaches a 
morning kindergarten class of 28 pupils and an afternoon kindergarten class of 32 
pupils (end of January roll) . She keeps a class register for school enrol lment 
for both groups. 
tinder-
garten ?upils Kinder- Pupil s  Kinder-
Bachelor' s Teacher Attend garten 
RII:ITE Joan D_. Denee lSee Code) Bal.6oDev PuPi ls 
� 3 Years 
Female Experience 
� 1 
I 
Special 
Substitute 
Full Time 
in .Thi s 
School 
Teaches 
28 
Pupi ls 
Attend garten 
Balf-Dav Puoi s 
u n ru t )llliliffii lUI 
Teaches 
Keeps 32 
Register Pupi ls 
Keeps 
Register 
Example: Principal 
Margaret E. Johnson began teaching September, 1926 , She has a bachelor' s  
degree plus 4 5  hours graduate credit and has elected status. She i s  assigned 
to this school as a principal , teaching full time. Her pupils attend full­
day session, In this school of 150 enrollment , she teaches 25 sixth-grade 
pupils (end of January roll ) .  She keeps a class regi ster for these 25 pupils 
for school enrollment �1rposes, 
Sixth 
Grade 
JOHNSON Mar2aret E .  
Bachelor' s  
Plus 45 
Hou s 
Principal 
Teaching 
Fu l l  Time 
Pupils 
Attend 
Fu l l  Dav .f!J� I 
L Female 
............... , ..... .. .. ..  'all jj)jjJjJit""'""' .... .......  .. 
.14 Years 
Experience 
Elected 
Status 
Figure la . 
Full Time 
in This 
School 
Teaches 
26 Pupils 
(Continued) 
!( STOP HERE 
Bas No Pupils 
Attending P ,M, Only 
' 
Keeps Register 
for School Roll 
... 
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TOTAL YEARS C}::X} 
ElCPERIEIICE IN BOTH 
YOUR FIELD OF C2::X2 
::'��� COLUMNS 
EXCWilE C3::X3 
CURRENT SCHOCX. 
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Figure lb . Marked Sense Card for Elementary School Study (Front) 
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Figure 2 .  Testing Card A 
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CASE REPORT OF SCHOOL B 
School B is a comprehensive high school with a student body of 
approximately 1, 000 . The city in which the school is  located has a 
population of approximately 6, 000 . Seventy-five per cent of the high 
school enrollment take a college preparatory course, 7 per cent take a 
general academic course , 15 per cent take a commerc ial course , and the 
remaining 3 per cent take a vocational trades course . The high school 
has ability grouping with four groups in the constant subjects . There 
is  no track system and students are scheduled individually. The testing 
program is  broad with comprehensive achievement and aptitude testing . 
College Board Exams are given at the high school . 
The increasing burden on teaching personnel in the preparation 
of student programs , class lists,  attendance registers , report cards, 
testing records, and student permanent records stimulated School B to 
seek a more efficient records processing system . Punched card procedures 
were determined to be the moat feasible . 
Successful experience with the teat scoring machine in the system 
led to the examination and later selection of punched card equipment by 
the same manufacturer, International Business Machines . The initial 
battery commenced in 1956 with a keypunch and sorter . Tabulating 
services were contracted from a nearby service bureau. A Series 50 
tabulator was added to the basic battery of equipment at the end of 
the first year . 
The most press ing demand for the advantages of machine data 
processing was in the area of pupil personnel recorda . The assistant 
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principal of the high school was responsible for pupil services and was 
instrumental in the initiation and development of pupil accounting pro­
cedures . Operative personnel was limited to a high school graduate , 
selected and trained by School B as a keypunch operator . The keypunch 
operator resigned at the end of a year and a half, and was replaced by 
a substitute business education teacher . Subsequent developments were 
combined efforts of the new data processing supervisor and the assistant 
principal . Currently, a woman with 20 years ' experience in industry has 
been employed to re lieve the former supervisor for full-time teaching 
duties . 
A .  PLANNING 
Init iation of machine accounting on an individual school basis 
presents multi-faceted problems divergent of system-wide installations . 
Communication must radiate in all directions . The public , school board, 
administrators, and educational staff must be 11brought along" together . 
Understanding the potential and accepting innovat ions such as  data pro­
cessing is of utmost importance .  
Preplanning time will vary according to size of school system 
and technical resources available . Six months would be a minimum amount 
of time . Administrative organization of the data processing department 
should be formulated and the person charged with its responsibility 
should be selected . Generally, it is desirable to select an educat ional 
administrator several months prior to installation of equipment to admin­
ister and coordinate the services of the data processing department with 
all school departments and personnel . A technically trained person should 
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be employed a s  data processing supervisor to direct the actual processing 
of data .  The supervisor can lend technical assistance during the develop­
ment of applications . However, a person with a background in both edu­
cational administration and data processing would per.mit the consolidation 
of the two positions into one . Lar�r installations would still demand 
at least two persons to completely administer the entire program. Ad­
ministrative personnel for data processing should definitely be employed 
in time to inventory and familiarize themselves with manual procedures 
a s  well as direct the preplanning . 
People controlling the financial purse strings were ne glected by 
School B ;  therefore, they failed to appreciate and provide adequate 
financial support for the data processing installation .  The public , 
school board, school administration, and teaching staff should be re­
presented in all phases of planning and development . The representative 
group should examine and decide which applications are feas ible as well 
a s  their chronological sequence of implementation . Representation of 
all groups will promote understanding and an appreciation for the 
potential of the new tool . The fear of the unknown will diminish and 
the chief administrator ' s  nightmare of being replaced by a machine will 
subside . 
Technical assistance during development was limited to the 
manufacturer representative . Although the manufacturer extended assist­
ance at every request, adaptation of the equipment to pupil personnel 
accounting was new and assistance limited . The representatives did not 
understand educational functions and requirements .  However, the 
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representative learned pupil personnel accounting a long with the personnel 
in School B .  S ince School B developed personnel accounting, many schools 
have developed sophisticated systems and afford excellent sources of in­
formation . Scores of people from pract ically every state and a few foreign 
territories have visited School B to secure information and assistance in 
developing their own data processing installations . In fact, the assistant 
principal in char� of pupil services has developed an excellent pre­
sentation of applications through the use of color slides which he 
personally narrates .  The presentation, though graphic , lessens the amount 
of time required of School B personnel in presenting their data processing 
procedures to others . 
B .  EQmPMWT 
The most difficult problem encountered in regard to equipment 
was insufficient supply of funds to satisfy machine needs . The keypunch 
and sorter were the only two pieces of equipment for one and one-half 
years . A Series 50 tabulator was added to the two previously selected 
machines . Addition of a reproducer and collater would reduce processing 
time and permit expansion into business office records a s  well as enhance 
pupil personnel accounting applications . The school board has not pro­
vided funds for an adequate comp�.ment of equipment because the chief 
school administrator of the district fails to apprec iate the potential 
of the equipment . Again, this is a situation unique to an individual 
school . The school system does not have machine data processing, only 
School B within the system; therefore , it is extremely difficult to 
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communicate the importance of the procedure to the system . This problem 
has not been solved by School B .  
Although School B operated for more than a year With only a key­
punch and a sorter, it recommended the addition of a tabulator as  the 
basic essential to start a punched card operation .  The sequence of 
delivery could be a keypunch and sorter, with a tabulator added when 
needed.  As applications expand, a reproducer and collator are desirable . 
With insufficient funds to satisfy basic machine needs ,  School B 
has not given consideration to rental versus purchase costs . 
Machine maintenance in School B was excellent . The Series 50 
tabulator in School B has been satisfactory, but the Series 50 sorter 
was entirely too slow in the absence of a collator. Many collating 
jobs are performed on the sorter; therefore , the sorter is used more 
than the norma l  average . 
A local service bureau was engaged to process data on equipment 
which School B did not have . The bureau was cooperative but did not 
understand the problema of pupil personnel accounting. Previous ex­
perience of the service bureau had been in monetary dimensions, and 
statistical applications were difficult for them to fathom . Service­
bureau charges were high in comparison with the processing cost of 
individually owned equipment . Complete utility of a service bureau 
in starting a data processing program was considered prohibitively 
expensive . However, they served an important function during peak or 
emergency periods . 
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C .  ORIENTATION OF PERSONNEL 
Most people tend to reject or res ist that which they do not under­
stand . Therefore , the implementation of new procedures should be fully 
explained to all personnel concerned. Intensive effort should be made 
on the part of the administrator to insure complete understanding of 
advantages by all those involved and their respective responsibility 
in contributing to the success of the new procedure . Misunderstanding 
breeds discontent which can result in the failure of innovations . 
If  the public expressed any discontent with the implementation 
of data processing, the administrator of School B was not aware of it . 
However, the public was informed through news media of the advantages 
of the new process . 
The school board in System B failed to adequately appreciate the 
advantases of data processing . They supplied financial support for the 
bare essentials of operation but did not supply peripheral equipment 
necessary to  increase the effic iency of processing . They did not seem 
to  understand that the addition of a reproducer and collator would 
permit wider development of a more sophisticated procedure which would 
render more readily accessible data on all phases of the school program . 
Office personnel of School B cons isted of several departmental 
secretaries within the school . With the advent of machine data pro­
cessing, a high school graduate was employed and trained to operate 
the equipment . Office personnel apparently accepted the new process 
in the beginning. However, when record-keeping tasks began shifting 
from various offices to the data processing center, the office personnel 
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displayed a degree of insecurity by objecting to various record-keeping 
functions being shifted from their control . Resistant attitudes of 
office personnel could probably be avoided by encouraging and training 
all office personnel to assist in the machine processing of their respec­
tive records . 
Educat ional staff, mainly teachers , apprec iate the relief from 
record-keeping duties . They must understand that the ultimate key to 
the success of the pupil personnel accounting is the teacher, s ince most 
source data must originate from them. More ava ilable data about students 
and the reduction of teacher time should be stressed . 
The best orientation of teacher personnel was a combinat ion of 
oral and written explanation, accompanied by pertinent problems for 
the teacher to solve . The simulated problems were repeated until the 
teacher could execute the function with confidence . A few teachers are 
always late in meeting report deadlines ; therefore, respons ibility should 
be placed upon the delinquent teachers instead of the entire staff . The 
time schedule for collecting data for machine processing is of paramount 
importance, and the teachers should understand its significance to the 
success of the operation. 
Pupil personnel should be oriented by the teaching staff when 
source data originates from the student . Students are responsive to 
changing conditions and will readily cooperate with new procedures if 
they are presented in the proper att itude and manner by the teacher . 
Teachers presented the strongest mind-set against changing to 
machine data processing . After they understood the advantages to both 
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themselves and the students , the unfavorable attitude almost disappeared . 
Res istance can be reduced, but its complete eradication is impossible . 
Administrat ive personnel not directly involved with machine data processing 
have displayed reactions indicative of the fear of replacement by machine . 
To insure adequate understanding on all levels , communication must radiate 
upward as well as downward . 
D .  OPERATIVE PERSONNEL 
The supply of machine operative personnel has been stable . Only 
one full-time person is employed in the machines room . High school girls 
from the secretarial practice classes also work in the machines room on 
a part-t ime bas is . High school girls displaying profic iency on the 
electric typewriter and an interest in machine data precessing were 
selected . Eefore the acquis ition of a keypunch for training in the 
bus iness education department , the electric typewriter keys were masked 
and lettered similarly to the keypunch keyboard . Girls were taught the 
touch system in secretarial pract ice classes . Practical experience for 
students and a readily available supply of supplementary operators were 
two advantages of the practice . 
The first full-t ime person was replaced by a substitute business 
education teacher who had not received tra ining with punched card equip­
ment . Her work was highly satisfactory, but she later chose to return 
to full-time teaching . A woman with 20 years ' experience in industry 
is currently being trained to replace the former full-time employee . 
It would be desirable to have a data processing supervisor with 
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training in both education and punched card equipment . Since this com­
bination is practically nonexistent, a person trained with punched card 
equipment would be more desirable . Their lack of understanding educational 
functions could be supplemented by an educationally oriented person . If 
neither possessed technical knowledge of the equipment , there would be a 
sharing of ignorance . An excellent source of data processing personnel 
is  women of near middle a� , who have grown children, and are ready to 
return to the labor market . They are mature , stable , and will not present 
replacement problems common to younger female employees . 
All personnel connected with data processing should be intelli�nt, 
interested in the type of work, and possess a high degree of initiative . 
E .  ORGANIZATION 
The data processing department in School B was in the pupil per­
sonnel department under the directorship of the assistant princ ipal . 
The assistant principal coordinated the program; and the ma chines de­
partment was managed by one full-time person, assisted by part-time high 
school students . 
All departments appeared to be served equally and satisfactorily. 
Operations were restricted to pupil personnel accounting. Secretaries 
in the ma in office and other departmental offices maintained the business 
office records . Pupil accounting was distributed among these offices 
prior to the installation of punched card equipment . Office personnel 
status remained the same , while pupil accounting duties gradually shifted 
to the data proces sing department , as procedures were developed . Reduced 
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work of departmental secretaries did not bring about a reduction of staff 
nor an alteration of duties . The data processing personnel could have 
been supplemented through reorganization of departmental office staffs, 
but the administrat ion felt gradual change of the organizat ional structure 
would later remedy the problem . 
Administrative personnel acknowledged that flow charts and pro­
cedures should be documented, but the task was extremely difficult to 
accomplish . Documentation was not attempted until after a procedure 
was perfected . After perfection, the procedure worked smoothly, and the 
importance of documentation deminished . Documentation of pilot or trial 
proce�ures would only necessitate refinement ; therefore , written flow 
charts and procedures would be more of a reality if all attempts were 
carefully recorded from the beginning . 
F.  CODING 
Coding is the responsibility of the data processing department . 
Intensive measures were taken to ascertain the extent to which data 
would be used . Determination of usage and the interrelation of data 
between reports provided the base for establishing a code which would 
yield data in usable form . 
Coding is a technical process of which teachers and other in­
directly related personnel have little or no knowledge ; therefore, they 
were not consulted about coding per � .  Coding was determined by data 
processing personnel, and the assistant princ ipal in charge of the entire 
operation made the final approval . 
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A six-digit identification number was assigned to each student . 
The entire student enrollment was sorted alphabetically, and a 6-digit 
identificat ion number with intervals of 30 was assigned to each of them . 
For example , the first student in the alphabetical sequence was assigned 
000030, the second student was ass igned 000060, etc .  Alphabetica l place ­
ment of new enrollees are determined and placed numerically between 
adjacent numbers . If a new enrollee ranked alphabetically between studen-t 
number one and two in the above example , he would be assigned number 
000045. The student identification number rema ins the same until one 
year after graduation or transfer.  The number is  then eligible to be 
assigned to a new student . The system has worked satisfactorily thus 
far, but names beginning with the letter .§. are dominant , and numbers in 
that area are becoming acute . 
A code book is printed on the tabulator and remains in the machines 
roam at all times . One person is respons ible for updating or making 
changes in the code book . 
The name field for students is 25 spaces , but the components are 
not individualized . The data processing supervisor indicated this system 
was satisfactory and enabled complete print ing of all student names .  
Deletion of vowels in last names to provide room for printing is confusing 
to teachers . Parents who feel that their students ' names have been 
misspelled can become rather upset because of family pride . 
G .  FORMS AND SUPPLIES 
In a new insta llation practically all forms and supplies are 
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specifically des igned to fit unique needs . Plates for special forms 
cost approximately $45 each . After first printing, the rate is 
appreciably reduced . However, special-design costs can be reduced in 
many instances by preparing and printing forms on a mimeograph or 
multilith machine . 
Color coding is an important feature to consider when selecting 
cards . C olors afford rapid, visual identification .  
Forms and supplies should be developed prior to the beginning of 
a new application .  They also should be given consideration during pre­
planning, especially, the cost involved. If a system spends the limit 
on the equipment and fails to ant icipate supplies costs ,  the equipment 
will probably be idle while budget increases are being sought . 
H .  GOVERNMENTAL REPORT REGULATIONS 
The state education department of School B will not accept 
Regents ' Exam reports nor attendance reports prepared by machines . 
Recently, a modified machine attendance procedure was accepted ; but 
the regulat ion st ill required the teacher to ma inta in an attendance 
register . Of course , the duplication of effort reduced the advantages 
of using machines for attendance accounting . 
I . TECHNICAL INFORMATION AND ASSISTANCE 
Two sources of technical assistance were the manufacturer repre­
sentatives and other schools with data processing. Dade County, Florida , 
and C icero, Illinois, were consulted for technical assistance . Several 
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of their procedures were adapted to School B .  However, the manufacturer 
representative was the main source of assistance .  Through the exchange 
of their respective professional knowledges ,  the assistant principal and 
manufacturer representative trained each other in pupil personnel account­
ing . The manufacturer representatives assisted to the extent of their 
ability, but the ir lack of knowledge about statistical or pupil personnel 
account ing re stricted their usefulness . Practically every procedure had 
to be developed on a trial-and-error basis . 
As a result of developing the present system, the assistant 
princ ipal could develop a new system more rapidly, efficiently, and 
thoroughly.  Had tra ining been available to the ass istant principal 
prior to the installation in School B ,  most of the difficulties might 
never have been encountered . 
J .  STUDENT RECORDS 
The first and most vital step in pupil personnel ac counting is 
to establish and ma intain a student master card . Initially, the neces­
sary information can be secured from an in-school census . Accuracy of 
this file must be absolute before launching into other procedures .  
Student Registrat ion and Scheduling . Each year the student 
receives a booklet of course offerings . Together with his parents 
and counselor, he decides on his four-year program, which can be changed 
in subsequent years if necessary . The assistant principal and counselors 
group the students according to ability in the various subjects .  All 
the testing information, teacher recommendat ions , and the most recent 
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grades of each student are printed in a booklet by machine record pro­
cedures so that a decis ion on the grouping of each student can be made . 
After the groupings are made, the information is  transferred from the 
four-year program to an IBM registration card by punching a card for 
each student . 
The first step in the above described procedure is to assign a 
number to each student and teacher for identification purposes ( see 
F .  Coding in this report ) .  Then each subject is as signed a code 
number (Figure 1 ) . For example , English 12A might become El2A with 
the code number 3 5-5, the number 5 being punched in card column 35 .  
The procedure enables the operator to  punch the code number in  one 
column of the card, and later se le ct the card, count , and print the 
information from it . 
From the student ' s  four-year program card (Figures 2a , 2b ) each 
of his subjects is written by symbol and code on a registrat ion card 
(Figure 3 )  by a clerk in the Guidance Office . The registration card 
had been intersperse gang punched with the student ' s  name , number, sex, 
and grade from a student master card (Figure 4)  which contains this 
information.  The code for each subject is  keypunched into the regis­
tration card . All registration cards are color coded by c lass for 
quick sight selection and a check as to grade . 
All student regi stration cards are sorted in each column from 
34 to 79, subject by subject , to determine the number of students re­
quest ing each subject . These data are entered by hand on tally sheets .  
The tally sheet is a list of courses with the total number of students 
in each course . The master schedule is set up to insure the proper 
number of classes to handle the student load . 
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At this point a conflict sheet {Figure 5) is prepared . On a 
large sheet of paper all the subjects offered during only one or two 
periods are listed across the top . Down the left a ide of the paper, 
the courses are listed in the same order .  The paper is ruled into 
small squares .  The student registration cards are then sorted in the 
following manner: Latin III , all cards are sorted on a card column--
39-6 .  All cards of students taking Latin III will drop into pocket 6 .  
Carda in pocket 6 a re  then sorted on other card columna of one - and 
two-period subjects listed on the conflict sheet . The numbers are 
listed in the appropriate squares as indicated . The process is con­
t inued until every subject is sorted against the other on the conflict 
list . If a number of conflicts result for any two subjects , it is 
important not to schedule these subjects at the same hour, and the 
master schedule must be so arranged. 
Individual scheduling is by course rather than by student . 
Therefore , a priority list is compiled, indicat ing the order in which 
subjects will be scheduled with the most inflexible first . One -section 
courses,  courses with lab periods , and distributive education courses 
with part-t ime work experience are examples of inflexible courses .  
The clerk then prepares the cards necessary for subsequent 
procedures .  
For each class period of each subject , a teacher master card 
(Figure 6) is prepared, conta ining teacher ' s  number , name , room number, 
period of course , subject code number, and subject name . From each of 
these cards , detail or subject cards {Figure 7) are reproduced for each 
student represented in the course . For example , if there were 200 general 
science students and one wished to have an average of 25 students per 
class,  he would prepare e ight teacher master cards ; from each of these , 
30 subject cards would be prepared . The difference between 25 and 30 
cards permits a degree of flexibility to compensate for conflicts . 
Each class in the master schedule is arranged in the master tub 
file with 30 subject cards behind each tea cher ' s  master card for each 
subject period . The clerk schedules the students into the proper course 
and room . 
Taking the highest priority subject , the clerk runs all the 
registrat ion cards through the sorter on the card column in which the 
code is punched for that subject . The cards of all students registered 
for that subject will fa ll into the selected pocket . The clerk then 
takes from the tub file the detail cards for the subject which has just 
been sorted .  She then gang punches each student ' s  number,  name , and 
grade into a seat card, thus assigning each student a seat in the class . 
If there is  more than one section, she takes the first 25 students and 
assigns them to one class , the next 25 to the succeeding class and so 
on . A control is also punched into the student ' s  registration card to 
show that a certain period in his schedule is no longer available for 
other classes . On the fa ce of each card is also written in colored 
pencil the period this part icular subject is scheduled . The written 
figure is for quick, visual verification later . The class size is 
237 
recorded on a large master schedule on the wall . 
The clerk schedules each class, subject by subject , according to 
the sequence o� the priority list . Eventually, she will encounter a 
"co�lict . "  The co�lict is set aside �or a guidance counselor to re­
solve. The better the master schedule , o� course , the fewer the co�licts , 
although a �ew are unavoidable . This method enables the clerk to schedule 
almost all o� the classes mechanically without much assistance except in 
the cases o� co�licts which might necess itate course changes . 
Individual Da ily Program . When every student has had every subject 
s cheduled including study halls and lunch period, the cards are sorted 
in the machine so that each student ' s  registration card is put together 
. with each o� his subject cards . (This could be pe�ormed �aster on a 
collator . ) Total cards �or each student are visually checked to make 
sure that there is one card �or each period in the school day.  A�ter 
sorting out the registration cards , address cards are sorted ( collated ) 
with the student ' s  subject cards ; individual student programs (Figure 8) 
are printed . 
Class Lists . Subject cards are sorted alphabetically by class 
and collated behind the teacher master card . The cards are inserted in 
the tabulator, and the Class List (Figure 9) is printed . 
Schedule Changes . Schedule changes a�ter school is  opened are 
handled in the �allowing manner: 
1 .  The counselor �ills out a change card for the student , dup­
licating the present and new schedules . The original copy is �iled in 
a tickler �ile to check in the event a student does not return his 
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s ign-out card . 
2 .  The student is given a carbon copy of the present schedule 
only. He takes it to his teacher during the specified class to be s igned 
out and remains in that class for that period . 
3 · The guidance secretary takes the new schedule and makes out 
an admission slip for each new class . These slips are filed until 3 p.m.  
of the day the change is  made . 
4 .  The student returns the duplicate of the old schedule on the 
change card at 3 p .m . , signed out by his teachers , and gives the card 
to the guidance secretary. She then gives him a copy of his new schedule 
( the other half of the chan� card) . 
5 ·  The secretary places the admission slip in the new teacher ' s  
mailbox that same afternoon . 
6.  The new teacher picks up the admission slip from his mailbox 
the next morning and considers the student CUT if he is not present in 
class that day . 
7 .  A completed change card ( copy of old and new schedule ) is 
sent to the machines room for processing when the admission slip is 
placed in the teacher ' s  mailbox . 
8 .  I n  the machines room the following operations take place : 
a .  A change is made in the tub file (the subject card is 
removed from the student ' s  file and replaced with a 
new one ) . 
b .  A new schedule is printed for the student , copies going 
to all offices . 
c .  In about a week, after all changes have been made, the 
cards are re-sorted in class order and a new class list 
is printed for the teacher with all student changes thereon . 
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Student Report Cards . The same subject cards used to print a 
student ' s  program are used to print the student report card (Figure 10) . 
Prior to the end of a grade reporting period, subject cards are 
sorted alphabet ically by class and forwarded to the proper teacher . 
The teacher writes on the card the student ' s  grade , citizenship mark, 
and any keyed remarks that might be necessary . The homeroom teacher 
enters times tardy and total absences on the homeroom subject card . 
These cards are returned to the operator who punches the information 
into the cards . The cards are sorted by students ' names with address 
cards and student master cards inserted before each student ' s  subject 
cards . The student report cards are printed on the tabulator with as  
many duplicate copies as  desired . (Note : Subject cards have both 
provis ion for marked sense and keypunching information . The dual 
design did not increase the cost of the card; therefore, the staff 
was looking forward to the time when a reproducer would be available 
for this operation . ) 
Scholarship Report . The scholarship report (Figure 9) is  printed 
on the same form as the Class List . The procedure is  the same except 
every student ' s  grade, number of absences ,  and citizenship marks are 
added . One copy goes to each teacher, one to the guidance office , one 
to the principal and assistant principal, and one to the superintendent . 
Permanent Record Card . Student subject cards are used for three 
grade periods ( one semester) . New cards are prepared for the second 
semester .  At the end of the year, the cards are sorted by semester 
and full-year courses to print the Permanent Record Card (Figure 11) . 
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This card is  12" x 12" and is hand fed into the tabulator for printing 
or updating. 
Honor Roll . The grades in School B are reported in numerical 
fo� based on percentage . IBM clerks compute students ' composite 
avera�s on a desk calculator and punch the names and averages into 
a standard punched card . Cards are sorted into rank order ; and the 
names , rank, and average of those qualifying for honors are printed 
by the tabulator on a ditto master . The master is  reproduced and 
distributed to all personnel concerned . 
Test Results . Standardized aptitude and achievement test 
scores are punched into student test cards (Figure 12) into which 
students ' names and numbers have been pre-punched . They are listed 
on ditto masters and reproduced for each teacher . These same cards 
are used to print student number and test scores on pressure-sensitized 
labels (Figure 13 ) which are attached to the permanent record cards . 
In addition, these data are available in cards for research purposes,  
grouping, etc . 
Attendance . A ditto master is used to reproduce on the back 
of an IBM card a facsimile of a page from the teacher ' s  attendance 
register . Each student ' a name 1 number, grade 1 telephone number 1 and 
homeroom number are intersperse gang punched into an attendance card 
(Figure 14) . Each homeroom teacher receives a card for each student . 
The roll is called from the card, and cards of absentees  are forwarded 
to the machines room. From these cards the absence list is printed on 
a ditto master, reproduced, and distributed to teachers . Duplicate 
cards of absentees are prepared each day and sent to the attendance 
nurse who calls the home and records the reason for absence, which is 
also printed on the daily absence list . The homeroom teacher puts 
appropriate register symbols on the reverse s ide of the attendance 
card . These data are transferred to the register . It is planned 
to further adapt this system so that teachers have to do no compila ­
tion of figures e ither at the five-week period or at the end of the 
school year, pending state approval .  
K. BUSINESS OFFICE RECORDS 
241 
School B acknowledged that data processing equipment could be 
successfully utilized in the maintenance of business office records , 
but the administration perceived the most urgent utilization to be in 
the area of pupil personnel accounting . Lack of financial support has 
restricted the acquis ition of staff and equipment necessary to broaden 
machine functions to include business office records . 
SYMBOL 
E9AD 
E9A 
E9B 
E9C 
EOD 
EOA 
EOB 
EOC 
ElD 
ElA 
ElB 
ElC 
E2D 
E2A 
E2B 
E2C 
SS9D 
SS9A 
SS9B 
SS9C 
SSOD 
SSOA 
SSOB 
ssoc 
SSlD 
SSlA 
SSlB 
SSlC 
SS2D 
SS2A 
SS2B 
SS2C 
MEA 
MEAl 
MGM 
MPG 
MIA 
M11 
Ml2A 
M12B 
IBM CODE SHEET 
SUBJECT CODE SYMBOL 
--
English 9 Adv. 34-4 SCAP 
English 9A 34-5 sc 
English 9B 34-6 SCL 
English 9 Career 34-7 SCL 
English 10 Adv. 35-0 SPA 
English lOA 35-1 SPL 
English lOB 35-2 SPL 
English 10 Career 35-3 
LSl 
English 11 Adv. 35-5 LS2 
English llA 35-6 LS3 
English 1lB 35-7 LS4 
English 11Career 35-8 
LFl 
English 12 Adv. 36-1 LF2 
English l2A 36-2 LF3 
English 12B 36-3 LF4 
English 12 Career 36-4 
LL1 
Citizenship Ed. 9 Adv. 38-4 LL2 
Citizenship Ed. 9A 38-5 LL3 
Citizenship Ed. 9B 38-6 LL4 
Citizenship Ed. 9 Career 38-7 
IGl 
History 10 Adv. 39-0 IG2 
History lOA 39-1 IG3 
History lOB 39-2 IB4 
History lOC 39-3 
BIB 
History 11 Adv. 39-5 BCT 
History l1A 39-6 BAT 
History 1lB 39-7 BBl 
History 11C 39-8 BSl 
BS2 
History 12 Adv. 40-0 BOPl 
History 12A 40-1 BOP2 
History 12B 40-2 BSP 
History 12C 40-3 BRl 
BR2 
Elementary Algebra 42-4. BWED 
Intro . to El . Algebra 42-5 BWES 
General Math 42-7 Bwm 
Geometry 43-� 
Intermediate Algebra 43-4 IA9W 
Mathematics 11 43-8 IA9M 
Mathematics l2A 44-2 IGMA 
Mathematics 12B 44-4 IGMB 
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SUBJECT CODE 
-
Chemistry Adv. 47-0 
Chemistry 47-1 
Chemistry Ie.b 1 47-2 
Chemistry Ie.b 2 47-3 
Physics 47-5 
Physics Ie.b 1 47-6 
Physics Lab 2 47-7 
Spanish 1 49-0 
Spanish 2 49-1 
Spanish 3 49-2 
Spanish 4 49-3 
French 1 49-4 
French 2 49-5 
French 3 49-6 
French 4 49-7 
Ie.tin 1 50-0 
Latin 2 50-1 
Latin 3 50-2 
Ie.tin 4 50-3 
German 1 50-4 
German 2 50-5 
German 3 50-6 
German 4 50-7 
Intro . to Business 52-0 
Commercial Typing (1 yr. ) 52-2 
Academic Typing ( i yr. ) 52-3 
Bookkeeping 1 52-5 
Stenography 1 52-8 
Stene 2 & Transcription 52-9 
Office Practice 1 53-1 
Office Practice 2 53-2 
Secretarial Practice 53-3 
Retailing 1 53-4 
Retailing 2 53-5 
Work Exp. (Distr. Ed. ) 53-6 
Work Exp. Secretarial 53-7 
Work Exp. General 53-8 
Indus . Arts 9 Wood 54-o 
Indus . Arts 9 Metal 54-1 
Gen. Metal (1st sem. ) 54-3 
Gen. Metal (2nd sem. ) 54-6 
Figure 1.  SubJect Code Sheet 
The student is expected to :follow this program as eare:f\ll.ly planned and ini.tialed by 
parent, student and counselor f'or the current year . 
��----------------------------------------------------------------------
Plans: o.nr.- Odxr· Work (typel:....· ----------------------
01urse « Sbady=-.· -------­
<hdc one by X  
Major Araa «Study 
lhlerline one 
Gndmdan ltcquin:maii:S: 
Sc:imlle 
Math. 
J..arwaec 
Art 
lnduslrial AIU l••••"m'in& 
a. ... dal ----­
Sa:rdarial 
� Gcnaal 
I. O••q...,icn maD RqUin:d Sllbjecb-llase prinbd on pco&UL  
Y� -------------
Aulo Ma:bmics � Trades Electricity. Radio & TV 
Br:auty Cuhun: Aaric.; Hart: Floril:ulluR ORice MK:hines 
l. Ooonpletioo m 16 unilsm cndu. Passing a sub,icd which meets I period per da). S days per 'tWlC:k for the school yau=l uniL 
J. o .. ,"etion m a J unit major. A major CXJnSists d passing thftc subjclcts in the same area d study. 
4. Physical Educatian is RqUin:d. but no units are giwn tDW8Id gnlduation cn:dit. 
Instructions: Student. Parmts and Counselor will n:view this pwgaam yady. Each will initial above ""DatE • wlxn Jli'CliPBID is lllllbl8l1y 
It is contemp�hO dmngea vUl be made in -this -program far '8:t leas1i the first 
semester of the new school year. 
Sqpwatun:  I have n:ad ow:r this P*UCJWD and agree �L------------:-:---:-;:;--:---------
be Dt:iwiUed to pJnUe theCXIUr.ilt:as pl8nned. Nanw of Studmt 
Signed �--------------���--ad--.-�=-�- --------------------
Figure 2a . Student Four-Year Program Card (Front) 
Dull 
1\) 
� 
Name: 
Plans: 
19Sb-S7 
Phys. Ed. 
English 9 
Qttzen Educatipn 9 
Science 
Math. 
Ex-Curr. 
Counselor: 
Student: 
Parent: 
-- -
Date: 
--- -
PF u 
- -
Address: Phone: 
19S7-S8 PF u 19S8-S9 PF u 19S9-60 PF u 
Phys. Ed. Phys. Ed. Phys. Ed. 
English 10 EngliSh I I  English 1 2  
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CASE REPORT OF SCHOOL DISTRICT C 
School District C is a city school district serving 7 small 
municipalit ies within a 31 square-mile area . The student enrollment 
for the district is 9, 879 and is projected to reach 14 to 17 thousand 
by 1965 . The district is classified as a "bedroom community" since 
most of the citizens work in a nearby metropolitan area . However, 
the district is considered to have a good balance of business and 
industry. 
The system operates 10 elementary schools , 3 junior high schools , 
2 senior high schools on the 6-3-3 plan . Most of these schools have 
been built within the past ten years . The sudden influx of enrollment 
transformed record-keeping and scheduling tasks from hundreds to thou­
sands of students . Even with increased profess ional and clerical help, 
employment was extended into the summer . Most principals could not 
receive more than two or three weeks vacat ion between annual school 
terms , because the entire summer was needed to complete records of 
the previous year and prepare schedules for the next year . During 
the school term, teachers were required to spend an excessive amount 
of time performing clerical tasks . 
Stat istical information from testing programs and grade records 
provide an excellent basis for improving the instructional program. 
These data existed in singular form on student permanent records, but 
retrieval in usable form for analysis was manually impossible . Time 
required for manual retrieval reduced program evaluation to piecemeal 
projects . Broad, c anprehensive evaluation of the instructional program 
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was impossible because of the time element involved . Some process other 
than manual was decided to be the answer to the statistical problems of 
the district . 
A .  PLANNING 
The school administration decided that an integrated, machine data 
processing system offered the most promising solution to the ir problem. 
Representatives from the major manufacturers of this type of equipment 
were contacted. After many interviews with salesmen and vis itation to 
their representative installations in industry, IBM punched card equip­
ment was selected . 
The director of pupil personnel, who is now assistant superin­
tendent , was appointed to direct the data processing program . The school 
board was aware of deficiencies in manual processing and authorized the 
search for a new, record-maintenance system . Top school administrators 
were satisfied with the potential offered by the new process ,  but the 
school board objected to the cost . Saving of teacher time doe s not re­
flect in reduced school budgets , but the point was stressed that teachers 
would be released from record-keeping duties to instruct students--their 
prime funct ion .  
Representatives of the equipment manufacturer and form suppliers 
worked closely with the district throughout the development period . 
Forms and procedures were designed for the district by these represent­
atives . A local industry volunteered the use of their punched card 
equipment for running tests to insure workability of the system . The 
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case, which included a demonstration of the process at the local industry, 
was presented to the school board . The demonstration was instrumental in 
the decision to acquire punched card equipment for School District c .  
Keypunches were rented and placed in the high schools for instruc­
t ion. The director of pupil personnel attended the manufacturer ' s  school, 
after which a data processing supervisor was employed . 
The rental of a keypunch, sorte� and tabulator was authorized by 
the school board upon the recommendation of the manufacturer represent­
ative . This action was taken and the equipment delivered before the 
employment of the data processing supervisor . Three pupil accounting 
procedures were planned for immediate implementation .  The supervisor 
felt three simultaneous applications would not be possible without the 
addition of a reproducer, collate� and interpreter . When confronted 
with the request for additional equipment , the school board displayed 
mixed reactions , mostly unfavorable . 
additional rentals with reservations . 
However, the board approved the 
Time required for the delivery 
of equipment caused delays which could have been prevented had the 
proper technical resources been available during initial selection of 
equipment . 
At least six months should be reserved for preplanning. A 
technically trained data processing supervisor should be selected as 
soon as the dec ision has been reached to adopt punched card procedures,  
unless the educational staff includes a person with experience or 
training with the equipment . The school district needs at least one 
person with a reasonable degree of technical knowledge about the 
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equipment and procedures to be employed .  The services of the supervisor 
should be available prior to selection of equipment to prevent the problems 
encountered in School District C .  
The data processing supervisor should acquire a thorough knowledge 
of the manual, record-keeping processes . Learning the old system will 
necessitate his personally contact ing personnel on all levels . It also 
affords an opportunity to get acqua inted and establish rapport with 
most of the personnel in the system . If the data processing supervisor 
is experienced only in industrial applications , more time should be 
allowed for him to learn the "language" of educational functions and 
procedures .  
Representatives from principals, teachers , secretaries ,  and 
students should be involved in the decision and planning of new appli­
cations . Decisions in School District C were reached through such 
group decision .  The majority of the staff expres sed the desire t o  start 
applications where they would be most beneificial to the most students . 
Since a highly trained data processing supervisor was employed, 
system specialists were not considered necessary . The manufacturer 
representative was eager to assist but was limited because of the 
nature of the new application . The data processing supervisor and the 
director of pupil personnel visited two schools with data processing 
installations to secure information which might expedite the work in 
School District c .  
Comprehens ive coverage of future applications during preplanning 
is  necessary if an integrated data processing system is to be the end 
result . 
257 
Three applications were attempted simultaneously by School District 
C ,  but the practice is not recommended by their administrator . 
Ample space was provided for the data processing department . Avail­
ability of space determined the location of the data processing department 
when the acquis ition of additional property coincided with the initiation 
of data processing. The newly acquired buildings were spacious and 
structurally suited for hous ing the department . 
A battery of punched card equipment is heavy, and the structural 
makeup of housing facilit ies must be strong. Both 110- and 220-volt 
currents should be available in the data processing department . Provision 
should be made for temperature control because of the ex�essive heat 
produced by the equipment . 
B .  EQUIPMENT 
Selection and maintenance of equipment presented one major problem. 
Additional equipment was added s ince the original selection was inadequate . 
The system did not suffer a financial loss as  a result of added equipment 
but did experience delay as well as difficulty with the school board . 
In some cases ,  money may be saved by selecting only basic needs in the 
beginning and expanding as demands necessitate . 
A keypunch, sorter, and tabulator are basic essentials for starting 
a punched card operation .  Reproducers , interpreters , collators, and 
calculators are desirable ; but the operation, though restricted, can 
function without them. 
Funds have not been available to purchase equipment ; therefore, 
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rental versus purchase costs have not been considered . 
Service bureaus have not been utilized by School District C ,  but 
a local industry loans machine time and assistance during peak periods . 
The industry also has an electronic computer which is available to the 
school at a nominal charge . 
C • ORIENTATION OF PERSONNEL 
Two problems have been encountered in the area of communication: 
( 1) objection of school board to coat of data processing, and ( 2 )  re­
s istance to change in procedure . Neither of these problems were insur­
mountable but occasionally proved perplexing . 
The school board, though they approved the rental of equipment , 
complained about the high coat . School District C mistakenly offered 
economy as an advantage in the beginning . There was economy in machine 
processing of educat ional data , but it was relatively intangible . It 
was difficult to place saving of teacher time in profit-and-loss form . 
Greater availability of data for improvement of the ins tructional pro­
gram is difficult to explain in dollars and cents . Therefore , the 
economy of data processing should not be a selling point to the public 
or the school board . Educational advantages should be explained in 
terms of quality education rather than economy. 
Res istance to change is inevitable , but the degree can be re­
duced through the proper orientation of personnel . Res istance was not 
eradicated in School District c ,  but it was felt that the orientation 
approach reduced the degree appreciably. 
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The following steps were taken to orient all personnel including 
the data processing supervisor. 
1 .  The data processing supervisor vi sited all offices and schools 
and learned very thoroughly the manual, record-keeping system . 
2 .  Principals ,  teachers , secretaries ,  and students were consulted 
about applicat ions that were possible on the new equipment . Collectively, 
the decis ion was reached to start three pupil accounting applications 
simultaneously . 
3 .  Procedures were designed and written by the data processing 
supervisor and assistant superintendent . These procedures were taken to 
the principals and teachers to determine their reaction.  At the same 
time , princ ipals and teachers were orienting themselves by having a part 
in the development of procedures . 
4 .  After procedures were refined with the ass istance of the 
staff, forms were designed and ordered . Six to e ight weeks were allowed 
for delivery of new forms . 
5 ·  Written instructions for personnel gathering source data 
were prepared . As soon as the forms were delivered, workshops were 
h�ld for teachers and principals . Instruct ions were both written and 
ora l .  The teachers actually marked cards for a problem which s imulated 
their part in the new application.  
6.  Panels were wired and tested on the equipment in a nearby 
industry. (Note : The previously described activit ies can be executed 
before equipment is actually delivered . )  
1 ·  The equipment was delivered and processing started with 
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student census . Orientation was a part of the initial planning; and 
since everyone was involved from the beginning, they oriented each other . 
D .  OPERATIVE PERSONNEL 
One full-time machine operator was employed, and one high school 
secretary was transferred to the new department . Shortly thereafter, 
the former· secretary asked to be re -transferred to her old job .  
As applications developed, three full-time and one part-time 
persons were employed in the machines room . All personnel can operate 
all equipment in the machines roam. One of the three full-time persons 
was machine room supervisor and was responsible for all data after it 
was delivered to the machines room . 
An ample supply of operative personnel was available in School 
D istrict C .  Several persons were trained by the data process ing super­
visor, and others were trained operators when employed . 
Machine personnel received higher pay than comparable clerical 
workers . Jea lousy resulted among the clerical staff, but not to the 
point that operations were impeded .  Higher pay for operators was 
necessary to prevent industry from luring them from School District c .  
Success at any position in the machines roam required above 
average intelligence , ambit ion, and a keen interest in the work . Em­
ployees possess ing these qualificat ions were used interchangeably on 
machines and procedures . Every employee in the ma chines room operated 
all of the equipment . Each person was assigned a major job responsibility . 
Upon completion of ma jor assignment , the operator was free to assist with 
other applications . 
E .  ORGANIZATION 
The data process ing department is under the ultimate control of 
the Assistant Superintendent of Business Affairs . The data process ing 
supervisor is  subordinate to the assistant superintendent but joins 
his technical competence With the professional understandings of the 
assistant superintendent to coordinate the ent ire data processing pro­
gram. A machines roam supervisor is charged with all activities in the 
machines room. She is assisted by two full-t ime and one part-time 
machine operators . 
The data processing department appears to satisfactorily serve 
all other departments .  Test processing conflicts with attendance and 
grade reporting durj.ng certain periods of the year, but testing is 
postponed until regular monthly reports are processed . 
All departments agreed that payroll processing would have priority 
over all other applicat ions . Part of the procedures of School District 
C were documented, but the need for complete documentation was expressed . 
F .  CODING 
Coding i s  a function which requires technical competence ;  there­
fore , the data processing supervisor determines all codes . Outside 
personnel are consulted only about the retrieval requirements of data . 
Job codes are printed in book form and never leave the data processing 
center.  
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Twenty-five spaces are fielded for student names : 13 for the last 
name , 11 for the first name , and 1 for the middle initial . If a last 
name is longer than 13 spaces , vowels at the end of the name are deleted 
until it is reduced to 13 spaces . 
Student identification numbers were derived by sorting in alpha­
betical sequence and assigning a six-digit code number at intervals of 
100 . For example : The first student number wa s  000100, the second 
number was 000200, etc .  The alphabetical location of a new enrollee is 
determined and arbitrarily placed within the one-hundred interval between 
the two numbers . Its alphabetical similarity determines the distance 
it is placed from the name most similar . The student identification 
number yields no information other than alphabetica l  sequence . 
An updated student code book is of ultimate importance to the 
success of pupil personnel accounting.  
Teacher code numbers are ass igned by a procedure similar to that 
used for students , except a four-digit code is used with intervals of 50 . 
G .  FORMS AND SUPPLIES 
Design and procurement of forms and supplies have presented few 
difficulties . Representatives of forms suppliers were excellent sources 
of assistance . 
Practically every form was of special des ign, but subsequent 
orders were more reasonably priced . School District C requests bids 
from at least 3 companie s ,  and the lowest bidder is awarded the contract . 
However, the supervisor questioned this method with school systems . School 
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problems are unique . Forms salesmen must spend considerable time with 
school customers ; therefore , when a good salesman is located that can 
give good service , the supervisor advises a system to remain with the 
same company. A dependable source of assistance with forms des ign is 
worth more than the small amount saved by purchasing an a bid basis . 
When contemplating a new application, at least 6 to 8 weeks 
should be allowed for delivery of new forms . 
H .  GOVERNMENTAL REPORT REGULATIONS 
School District C did not encounter any record-keeping regula­
tions which restricted the utility of punched card equipment for main­
tenance of pupil personnel records . However, new applications were 
submitted to the state department of education for approval before they 
were initiated . 
I .  TECHNICAL INFORMATION AND ASSISTANCE 
The two major sources of technical assistance were manufacturer 
representatives and schools with data processing installation .  The 
need for technical assistance is directly dependent upon the technical 
competence of personnel within the system. School District C employed 
a data processing supervisor with training and experience on punched 
card equipment in industry. He and the assistant superintendent com­
bined their respective competencies to produce an outstanding data 
processing installation. 
Technical literature pertaining to pupil personnel accounting 
was sparce and often too brief to comprehend . A dual combination of 
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training both in education and data process ing would be desirable , but 
School District C did not encounter such a combination .  However,  this 
did not prevent the district from developing an outstanding data pro­
cessing department . 
J. STUDENT RECORDS 
School District C felt that pupil personnel accounting was the 
most important area to develop . Establishing and mainta ining an up­
to-date census of all school-age students is the prime requis ite for 
all other pupil account ing applications . 
Census . Census-registration sheets (Figure 1}  were sent home 
with students for the parents to complete . The in-school census supplies 
all state required informat ion plus other data necessary for preparing 
reports concerning students . Three student master cards, punched from 
the information sheet , contain: ( 1 }  student information (Figure 2 } , 
( 2 )  parent information (Figure 3 } ,  and ( 3 }  residence information (Figure 
4} . Census information must be updated when new students enroll or when 
the bas ic information changes . A standard record change sheet is necessary 
to maintain control over updating . 
Student master cards were sorted in strict alphabetical sequence 
and the 604 calculat or assigned each student a six-digit code number 
with intervals of 100 . The code number is  punched in each of the three 
student master cards . 
A code book is printed on the tabulator from the student master 
cards . The following informat ion about each student is printed: student 
code number, student name , school, and grade . Updating for transfers or 
withdrawals are recorded manually in their proper alphabetical position 
in the code book. The code book must be reprinted each year . Since 
student code numbers are permanent , a credit symbol indicates withdrawal , 
transfer, or graduation .  In addition t o  supplying bas ic data for all 
student applications , the student master card affords statistical data 
for studies of parent employment , school boundaries , bus schedules ,  etc . 
Pupil Information Record . Student master cards are sorted by 
school, grade , and teacher.  The three cards are collated, and the 
pupil information record (Figures 5a , 5b ) is printed . Copies are sent 
to principals , counselors , and homeroom teachers . Identifying information 
about each student is  available to the entire district staff without 
clerical encumbrance . Code classifications are printed on the reverse 
side of the information sheet for interpretive convenience . 
Pupil Locator Card (Elementary) . The pupil locator card (Figure 6) 
for elementary students contains the same information shown in Figure 5a ,  
except it i s  printed on heavier paper and space i s  provided at the bottom 
for notes about the student . This card is reta ined in the principal ' s  
office . 
Student Registration and Scheduling. Each high school duplicates 
registration sheets listing the courses ava ilable in their respective 
school . Before the end of the school term, the counselor holds a con­
ference with each student in the school to determine interest areas . 
Interests,  abilities,  and courses taken are analyzed ; the courses to be 
taken next year are listed . The registration sheet is taken home by each 
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student for parents approval and signature . 
Identifying information is reproduced from a student master card 
and interpreted on a subject master card (Figure 7 ) for each student . 
The subject master card has a marked sense position for each subject 
offered in the district . These cards are sorted by school and forwarded 
to the counselor of each school . The counselor mark senses the subjects 
of each student from the approved registration sheet . 
The completed subject master card is returned to the data pro­
cessing center where the marked senses are converted and the cards 
sorted by s chool and subject to determine the number of students in 
each course , A list of courses and number requesting them are printed 
on the tabulator and forwarded to each principal . From the course list, 
the principal can determine the courses and sections of each course to 
be included on the master schedule . 
From the master schedule , the principal prepares a course request 
form which lists the following information for each section: course name , 
period offered, room number, instructor code , minimum enrollment, and 
maximum enrollment . The data processing department keypunches a header 
card for each se ction of each course from the course request � · 
The minimum enrollment in each class is generally 25 and the 
maximum 30.  Therefore , 25 white grade cards are gang punched with the 
class information from the header card and placed behind it . Five 
salmon or different colored grade cards are punched and placed behind 
the header card to allow enrollment overage . Ca-rds are collated in the 
following order :  header card for each section, 25 white grade cards , 
and 5 salmon grade cards . They are interpreted and sent to their 
respective schools . 
The principal has a pigeon-hole file arranged in order similar 
to the ma ster schedule . The header card, and grade cards for each course 
section are loaded in the file . 
The subject master cards of students taking single offering 
courses are pulled out by the sorter . Subject master cards for each 
student are sent to the school where the principal and secretaries 
schedule each student . The cards that have been pulled out by the 
sorter because of s ingleton courses are scheduled first to reduce the 
possibility of conflict . As each student is  scheduled, the subje ct 
master card is placed in the file with 8 white grade cards , one for 
each period, behind it . Upon completion of scheduling, the file is 
forwarded to the data processing. 
' 
Student information from the master subject card is reproduced 
into the grade report cards (Figure 8) . Grade cards are sorted by 
period by teacher and counted to get the class balance listing . The 
number scheduled in each course is compared with the number requesting 
that course . 
Student Schedule . If the class balance checks with the requests, 
student grade cards are sorted by student ; the student schedule is 
printed by the tabulator on plain paper.  One copy of the student schedule 
is retained a s  a locator card in the princ ipal ' s  office , while the other 
copy is given to the student . 
Teacher Class Lists . Grade cards are sorted by teacher and a 
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class list is printed . The teacher rec ieves a class list for all periods 
before school opens . To permit time for schedule changes,  a revised class 
list is printed three weeks after the opening of school . 
Pupil Locator Card (Secondary) . A copy of the student schedule 
serves for a locator card until three weeks after s chool opens . All 
schedule changes must be completed within three weeks after the opening 
of school . At that time the grade cards are merged with the census cards 
of each student , and the pupil locator card--secondary--(Figure 9) is 
printed . 
Grade Reporting. Student grade cards are sorted by student by 
teacher and remain in the data processing department until the end of 
the grading period . Each teacher receives a card for each student in 
the class . Student grades are mark sensed, and the cards returned to the 
data processing department where they are punched and sorted by student 
by homeroom . Grade cards are merged with the year-to-date attendance 
cards and student grade reports (Figure 10) are printed . 
Student name , grade , school year,  school code , absences to date, 
and student code are printed from the year-to-date attendance card .  The 
course, instructor, and grade are printed from the grade card . While 
the grade reports are being printed, a grade storage card (Figure 11 ) 
is  summary punched with the total honor pointe and course credits . 
A letter is mailed to the parents at the beginning of the year 
notifying them of the dates they can expect to receive the grade reports 
through the mail . One copy of the grade report is  mailed to the parent ; 
one is  sent to the homeroom teacher; and one copy is retained in the 
principal ' s  office . Grades are cumulative on suc cessive grade reports 
for all previous grading periods . 
Honor rolls and failure lists are prepared from the student grade 
card . Honor points are computed on the calculator from the summary 
punched grade card, and the class rank is established . 
Attendance . A master attendance card file , by school, is pre­
pared by gang punching informat ion found on the student information 
census card . Marked sense attendance cards (Figures 12a, 12b) are re­
produced from the master file and sent to each school . 
Attendance is kept in base periods of 3 weeks . E ither 6- or 
9-week attendance reports can be maintained.  At the end of 3 weeks , 
the absences are mark sensed for the period and returned to the data 
processing department . 
The attendance cards are punched, placed in the collator, and 
zero balanced . The group that is zero balanced is reproduced into a 
work deck for 15 days perfect attendance . The non-zero balance group 
is  merged with a regular 5081 card on the collator and run through the 
calculator which computes absences,  days present, days not due , times 
tardy, and punches the information into the merged 5081 storage cards . 
The two cards for each 6-week attendance period are merged with the 
grade cards to enter attendance on student grade reports . A year-to­
date attendance card is summary punched . The attendance register 
( Figure 13 ) is written from the attendance cards . If the attendance 
register is correct , the teacher eigne it and files it in the princi­
pal ' s  office where it remains for 5 years ( state law) . 
Yearly attendance reports are prepared from the last summary, 
year-to-date attendance card . 
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Permanent Becords . At the end of the school year, the attendance 
storage cards , grade storage cards , and test storage cards are merged to 
print the student permanent record (Figure 14) . The information on the 
permanent record is cumulative in many cases . When permanent records 
are printed, the insert from the previous year is  discarded because the 
up-to-date permanent record also contains the information on the discarded 
insert . 
The permanent record for the senior year is 5 ply. This provides 
ample copies for transcript requests . One unique use of the record is 
that a copy is adhered to the student ' s  diploma . In the event that the 
copy might be removed, a note is revealed on the back of the diploma 
stating the transcript has been removed .  
K.  BUSINESS OFFICE BECORDS 
Development of procedures for processing bus iness office records 
presented relat ively few problems according to the data processing ad­
ministrator . Procedures experienced by the administrator in industry 
were eas ily adaptable to the business office records of School District C .  
Business office records currently mainta ined on punched card 
equipment are : payroll, personnel, and property accounting records . 
DISTRICf 
p U P I L  
Birthdate Birthplace 
I 1 Ohio 2 u .s .  
Nace Sex 
Last First I I Init . I I " ·  Da. Yr . f3l l  M 3 P'orelnn 
Pu1 i l  Lives l-lith : 1 Father 1 Mother 
2 Step-father 
2 S t�·aother 
3 Adoptive F 
3 Adoptive M 
0 Other (RelationshW 
0 Other (Relationsh!21 
(Please check) 
'Pupi l  Lives With 
Faaily1s 
Religious 
Preference 
I I catholic 
I I JeWish 
I I Protestant 
Language 
in hoce 
First nace o 
Father or pe 
having pater 
authority 
Nucber o f  
Bros .&Sis . 
I I I 
check one ) 
�1 Entered Froc 
Home, or 
Kindernarten. or 
School 
City State 
I I J 
f First naae of 
rson Mother or person 
nal having caternal 
authority 
s.. ... CII QI 
.d .d  ... ... 
r2 �  Natural Pardnto 
1 Living 
2 Deceased 
3 Livinr. Separated 
4 Livinrt._ divorced 
Birthplace Parents in 
Hoce EDployed? 
5 Livigg. r•.v . Recarried 
6 Liv.!,r!l1_l;I��owe� 
Cro:>u'lrried 
l'lo ::E 
I 1 Ohio I I 2 u.s . I I 3 Forebn I 
Head of Faci ly 
I [- I 
p lace of Employcent occupation 
S I D B N C B  
elel!hone 
R E  
Nugber Street T 
.___I __,f l __ ,l 1!- I 
Cit! 
I 
Ordtnarily the father is the legal guard ian of the child . 
Please check below: 
Legal Guardian 
Father -' 
Signature of person 
giving inforcation: 
Other person_j_ 
Relationship Nace 
Agency 
Date 
Figure 1 .  Census-Registration Sheet 
I 
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PLEASE DO NOT 
WRITE IN THIS 
SPACE 
School 
I 
Grade 
I I 
Teacher 
I I 
Bus . No 
I I Entrv Datf 
J 
Mo .  Da . Yr . 
Froc 
r. I 
File 
I I 
CD ... 
.., '0 .d ... ... .. .... _g. jQ 
s.. '0 
.a CD .... Cll .... w 
>. .... c ... ... Cl .. , , ... 8 0 .d ... 
.¥ 
Occ .code 
i I 
I i 
File 
I I 
iltreet Cod• 
I I 
Trans . 
I l 
Leg .  Guard " 
I I 
File 
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Figure 2 .  Student Master Card ( Student Information) 
I I I l l  II I I I  I I  
OCCUPATION 
II 
su:m coor 
U.: Cf POD IITI .. � II  UliG rATHIIt "OTKI:R I ;,'f, ruct Cf lDUIIllf·� U fllll OCCUPATION ITW»DIT COOl 
.-a "'c-:.\•�r� n.M FATKifl MOTHER [IJ;tl ::: -..: !Jftl •u�J' J•��·t OCCuPAT tON COO. UIDin A 10 0 0 0 0 0 0 D 0 D D u
, 
� IU g u u u u ! � u u u � � I� � 1u, � � .u � .u u g u u U u u U U u, � ! ,u u u u u u u u u u � � u u u e u u u � ! I J S 4 S I I I I II U U . fl lt g H II It - U D D n a  • •  1< .  n .  - 11  - M Q . II O Q D U U D M - - U U U M U R D N U . P . D U h U � �� �� · · -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2 i 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z Z Z Z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 2 2 Z 2 2 2 2 2 Z Z 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2  
3 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  4 4  4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4� 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  4 4 4 4 4 4 4  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
t 8 6 8 8 8 8 1 6 8 6 8 8 8 6 6 8 8 6 8 8 6 6 6 8 6 8 8 6 6 6 6 6 8 6 8 6 8 6 6 8 8 8 1 6 6 8 6 6 6 6 & 6 6 & 6 6 6 8 6 6 & 6 6 6 6 6 5 6 6 6 8 8 8 & 8 6 & 8 6  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1 8 8 8 8 8 1 8 8 1 1 1 8 1 8 1 8 B 8 8 B B 8 8 8 8 8 B B S 8 8 6 8 8 8 8 8 1 8 8 8 8 1 1 1 8 8 8 8 8 8 8 8 8 8 B 8 8 B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 1 8 1 8 8  
9 9 9 9 9 9 9 9 9 9 9 � ! 9 9 9 9 9 9! � 9 9 9 9 9 9 9 9 9 9 9 9 � ! 9 ! ! 9 9 9 9! 9 9 9 9 9 9 9 9 9 9 9 9! 9 9 9 9 9 9 9 9 9 9 � ! 9 9 9 9 9 9! 9 9 9 9 9  
l t S I S I I I I o n n . K U II H n l - n n a n  u ,._ -- " "  - u a • a co co a u u a u a- n u a u ll a a u a a a . a n n n � • n n � a  
A1l 841111 
Figure 3 .  Student Master Card (Parent Information) 
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Figure 4 .  Student Master Card (Residence Information) 
I SCHOOL YEAR I 1960  TO 19 6 1  PUPIL INFORMATION RECORD CITY SCHOOLS 
'Y 
STUDENT NAME BIRTH DATE 
LAST NAME FIRST NAME ,. I MO. 
I 
DAY 
I 
YR. 
STUDENT LIVES WITH: 
MOTHER I LAST NAME, t FATHER l--------1 
8 
STUDENT ADDRESS TELEPHONE 
HOUSE NO. I STREET NAME EXCH. 
I 
1 · �CE OF EMPLOYMENT 1 OCCUPATION 1 L______!IEAD OF FAMILY . 
I I 
I NUMBER 
I S  
PARENTS IN HOME EMPL'D 
:J...: 
2 
BIRTH 8 
PLACE E X 
a 9 
R I L E � L. o. 
to 
I GUARDIAN 
s 
LIVES 
WITH 
I 
4 s 
ENTER DATE I ENT. lscMO<Jd GRADE I TEACHER 
MO. � � YR, FROM 
I NO. OF I I STUDENT BR, 81 8R. NUMBER 
12 
TRANS· 
PORTA• 
TION 
NOTE: EXPLANATION OF CODED INFORMAnON. 
!NU MBERED BOXES ABOVE) • IS ON 
REVERSE SIDE. 
Figure 5a .  Pupil Information Record (Front) 
1\) � � 
KEY TO CODES: 
t. BIRTH PLACE - STUDENT 
I -
2 - u.s. 
3 - FOREIGN 
2. SEX 
4 ·  MALE 
6 - FEMALE 
3. LIVES WITH 
l"'i'"'l 
- FATHER 
1 • MOTHER 
2 1 - STEPFATHER 
2 • STEPMOTHER 
3 1  · A DOPTIVE FATHER 
3 • ADOPTIVE MOTHER 
4 1 4 • OTHER 
4. ENTERED FROM 
0 - HOME 
I - KINDERGARTEN 
2 - SCHOOL OUT OF STATE 
3 · ANOTHER OHIO SCHOOL 
4 - ANOTHER WILLOUGHBY• 
EASTLAKE SCHOOL 
5. SCHOOL 
3 I • BROWNING 
32 - CHANDLER 
33 - GARFIELD 
34 - JEFFERSON 
35 - LINCOLN 
36 - LONGFELLOW 
37 - McKINLEY 
38 - ROOSEVELT 
40 • ROYAL VIEW 
39 - SHOREGATE 
I I - NORTH HIGH 
12 • SOUTH HIGH 
2 1 - JUNIOR HIGH 
22 - JUNIOR HIGIH 
23 - WILLOWICK JUNIOR HIGH 
6. BIRTH PLACE - PARENTS 
I • OHIO 
a - u.s. 
3 - FOREIGN 
7. FAMILY STATUS 
I • LIVING 
2 - DECEASED 
3 - LIVING SEPARATED 
4 - LIVING DIVORCED 
II - LIVING, D IVORCED, REMARRIED 
6 • LIVING, WIDOWED, REMARRIED 
8. RELIGION 
3 • CATHOLIC 
1 2. TRANSPORTATION 
I · JEWISH 
7 • PROTESTANT 0 • DOES NOT RIDE BUS 
6 · OTHER I • DOES RIDE BUS 
9. LANGUAGE IN HOME 
0 • LIVES LESS THAN S ·  ENGLISH ONE M ILE FROM 
& • OTHER SCHOOL 
t O. GUARDIAN I - LIVES ONE MILK 
I - FATHER OR MORE FROM SCHOOL 2 ·  MOTHER 
3 • STEPFATHER 13. PARENTS IN 
4 • STEPMOTHER HOME EMPLOYED 
S - ADOPTIVE FATHER 
6 - ADOPTIV E  MOTHER I · YES 
7 - GRANDPARENT 2 • NO 
& · AUNT I WITH DRAWN: 9 - UNCLE DATE 0 ·  OTHER 
CR · AGENCY 
1 1 . CITY CODE I TO WHERE: 
I • WILLOUGHBY 
2 - EASTLAKE 
I 
ASSIGNM ENT 3 • WI LLOW ICK FOR TH E YEAR: 19 __ 1 9--4 - WILLOUGHBY H ILLS 
GRADE• S • TIMBERLAKE '
6 - LAKELINE 
7 • WAITE H I LL 
0 • ALL OTHERS I DATE TEACHER 
Figure 5b · Pupil Inf'ormation Record {Back) 1\) -..:r 
\JI 
STUDENT LAST NAME 
I 
STUDENT FIRST NAME rNrr
., 
BllriH DATE 
I 
BUS 
�
E
I 
INSTR. NO. 
I 
STUDENT NO. 
I I 
I I . I 
HOUSE NO. I STREET NAME I TElEPHONE NO. I 
I I - I PUPIL LOCATOR CARD 
FATHER OR GUARDIAN lAST NAME FIRST NAME I 
I I ELEMENTARY 
I 
- CITY SQIOOLS • 
Figure 6.  Pupil Locator Card (Elementary) � 
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Figure 7·  Subject Master Card 
Figure 8 .  Grade Report Card 
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INSTR. DAYS ROOM T  SEMESTER CLASS DESCRIPTION I NIT. MET PERIOD NO. 1 I 2 1  3 I 
I I 
I I 
I I 
I I 
I I 
: I 
I I I 
I I 
I I 
I I 
I I 
�----: ---1-
I I I I I 
; I 
i I 
I I 
I I 
I I 
I I 
- -- --
PARENTS" LAST NAME FATHER I MOTHER I 
I -- I 
HOUSENO. I 
-- -
STREET NAME I TELEPHONE NO. I 
STUDENT LAST NAME -=r STUDENn'lRsT NAME lffi!!:.l STUDENT CODE 
Figure 9 ·  Pupil Locator Card (Secondary) 
CREDITS PUPIL LOCATOR 
CARD 
SECONDARY 
- CITY SCHOOLS -
LOCKER NO. _I 
�I 
ROOM NO. 
I 
I 
1\) 
-a, 
------ CITY ScHOOLS 
• GJIADE REPORT -
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STUDENT NAME UA�l _j_ ICHGGL ro. ooo.nD�\'1U'_l ltllolNf oa, 
CIIURS£ SIX WEVC GRADED tiNA&. INBrRUIITIIR ��-:1::;=.;_;;3��4:'-'--'":5�-:6--i WN OIAGl CREDIT 
I I I I • J 
D R A D E  K E Y  
4 - EXCELLENT {A) 
3 - GOOD {B) 
2 - AVERAGE (C) 
I - BELOW AVERAGE (D) 
0 - UNSATISFACTORY (E) 
• - INCOMPLETE a> 
c., -l{tmgtffril'�rr�r&('� UAT!Oil OR Ill QRADE CI.ASSIFICATIOH. 
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Figure 10 . Student Grade Report 
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Figure 11 . Grade Storage Card 
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II I I I  " " "  
22 2 2 2 2 2 2 2 2 l  
33 3 3 3  3 3 3 3 3 1  
4 44 4 4  4 4 4 4"4 4 
5 5  5 5  5 5 5 5 5 5 5  
& - ·  5 I  1 5 8 1 1 1  
7 77 7 7 7 7 1 7 7 7  
I II I I  I I I I I  
' "!' lll.!.!!.i -
llUOCIII LAST U111: I .... J 
s n 1 2 3 4 5 6 
CITr SCHOOLS D A Y  D A Y  D A Y D A Y  D A Y  D A Y  
QAIU ATTENDAJCE ...  * .. . 
CARD 
Figure 12a . Daily Attendance Card (Front) 
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Figure 13 . Attendance Register 
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CASE REPORT OF SCHOOL DISTRICT D 
School District D is largely composed of one city with a popu­
lation of approximately 100,000 . Communities on the periphery of the 
city were permitted to decide through referendum whether or not to 
become a part of School District D .  Only a limited number of the 20, 000-
student enrollment were from outside the city boundaries . 
Based on the physical observat ion of the investigator, the c ity 
appeared to be economically prosperous , although there were few indus­
trial plants in or near the city.  A principal source of income was from 
the rich farmlands of the surrounding area . 
An evaluation of the testing program in 1954 revealed many 
deficienc ies . Few changes or improvements had been made in years . Test 
data were collected, but a dirth of analytical information was available 
to the teache r .  A test scoring machine was ordered to expedite improve­
ment in the testing program. 
Difficulties presented by a series of annexation and redistrict­
ing projects in the city led to the examination of punched card pro­
cedures . Census and population research studies demanded accurate , 
easily retrievable data for pupil forecasting . Census data were 
collected by enumerators and sent to the IBM service bureau to be punched 
into cards and tabulated .  Consequently, the first punched card appli­
cat ion of School District D was pupil forecasting on a service-bureau 
basis . 
Success of the first applicat ion led to a consideration of 
utilizing punched card procedures for processing test scores . The test 
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scoring machine expedited the speed and accuracy of test scoring, but 
availability of analytical information about the results did not improve . 
The need for such information combined with the success of the pupil 
forecasting application resulted in the decision to install punched card 
equipment . 
The Supervisor of Testing Research who started the basic punched 
card procedures is no longer with School District D .  The present Super­
visor was employed in 1958 . 
A.  PLANNING 
Since the present administrator of the data proces s ing system in 
School District D was employed in 1958, three years after installation, 
problems pertaining to planning prior to the installation could not be 
presented . Other data pertaining to planning are results of the Super­
visor ' s  experience in planning new procedures or his opinion as a result 
of his data process ing experience . Planning will be covered as it per­
tains to the subsequent problem areas . 
B .  EQUIPMENT 
The initial battery of equipment in School District D cons isted 
of 3 keypunches ( including a printing punch) , a verifier, a collator, 
an interpreter, a reproducer with mark sense , a tabulator, 2 sorters 
( including a stat istical sorter ) , and a calculator. Since employment 
of the current supervisor, a keypunch, a verifier, and a sorter have 
been deleted from the battery.  Although the equipment battery was 
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reduced during this period, addit ional applicat ions vere made poss ible 
through the integrat ion of procedures .  For example : A student ' s  name 
is only keypunched once with the integrated system; thereafter, it is 
reproduced from a master deck . 
The supervis or felt that all of the e quipment in S chool District 
D was ne ces sary for data process ing operat ions , but there was no surplus . 
A keypunch, sorter, and tabulator are the basic e ssent ials for a limited 
data proce s s ing operation .  The difference between the three e s sent ial 
machines and the battery of S chool District D is the differe nce between 
the demands for a limited operation and an extensive operat ion . 
A keypunch, sorter, and tabulator are cons idered by the supervisor 
to be es sent ial in beginning a punched card operation .  However ,  a service 
bureau may be ut ilized to sub st itute for the absence of any part of the 
e ssent ial battery. 
The que st ion of rental versus purcha se of machine s  ha s not been 
c ons idered in S chool District D because of the unava ilability of funds . 
Ma chine ma intenance has been sat i sfa ctory . Few occa s io ns have 
arisen whi ch demanded ma intenance . When there vere needs for repa irs , 
the manufacturer servicemen were prompt ; and the ir work wa s sati sfactory. 
The supervisor of S chool Di strict D had no experience with Series 
50 equipment . 
The supervisor felt that use of service bureaus c ould only be 
just ified in the absence of equipment . A battery as c omprehens ive a s  
School Distri ct D will pe rmit punching, sorting, c ollat ing, reproduc ing, 
interpreting, c alculat ing , and printing . Consequently, all procedura l 
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requirements are met . An unexpected, overload of work could be processed 
by addition of an extra shift or overtime with the present staff, 
C .  ORIENTATION OF PERSONNEL 
During the tenure of the present Supervisor, few problems appear 
to have arisen and many have been circumvented . 
The greatest concern of the public in School District D was the 
cost of the installat ion and operation of the equipment . Informing the 
public cannot be accidental ; they must be informed through a well-organized 
and executed plan . 
Speakers about the data processing program were always available 
for civic club and professional meetings . The true cost of the program 
was presented;  but the most significant factor in the program, improvement 
of the quality of instruction, was emphasized . The imposition of clerical 
record-keeping duties on a profess ional, teaching staff reduces the time 
available for and quality of their main mission--instruction. In addition, 
the cost of employing professional people to perform clerical tasks de­
mands the use of punched card equipment . 
The rise of unemployment to 11 per cent in the area during the 
past few years has reduced revenue collected by the municipality and 
resulted in some obje ction to the cost of data processing. The dissension 
of a power group advocating publi c support of parochial schools created 
some objection to any expenditure for public educat ion, including data 
proces sing . The objections have been overcome to the point that adequate 
financial support has been provided, but it required planned communication 
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to all personnel concerned with public education .  
The Superintendent of School District D i s  progressive . He and 
the administrative staff have given full support to the development of 
a data processing system. 
The teacher is the key to success of a data processing instal­
lation. Most of the source data originates with the teacher, and her 
importance to the success of the operat ion should be stressed. The 
supervisor felt that the recognition of the importance of the teacher 
in the process had prevented many problems from arising. Herein lies 
the need for a data process ing supervisor to be a professional educator . 
The supervisor always presented himself to the teachers as a fellow 
teacher who did not know but had the potent ial to understand their 
problems . Teachers in School Distr1. ct D were alleged by the super­
visor to be representative of their profession--conservative and inde­
pendent . Therefore , every means must be exhausted to insure full 
cooperation.  
Teachers and principals should always be consulted for their 
opinion of new projects . If possible , new projects should arise from 
the teaching staff . 
Students presented no problems in School District D .  The attitude 
of the teachers toward data processing was reflected by the students . 
It was emphasized that a ma jor respons ibility of the data pro­
cessing superv�sor is in personnel re lations . Every means should be 
exhausted to insure that all people concerned are informed as to the 
advantages , disadvantages,  cost , and potential of the data processing 
installation .  
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A combination of written instructions accompanied by oral ex-
planations proved the most satisfactory when informing the staff of their 
part in a new application .  Before the new procedures are expla ined, the 
staff was oriented toward acceptance of their responsibility to the new 
application .  Simulated problems of the actual function of the teacher 
should be included in the instruction. 
D. OPERATIVE PERSONNEL 
School District D currently has an adequate supply of operative 
personnel .  In  the past , many operators became proficient and sought 
employment in industry because of higher wages . Providing a tra ining 
school for industry proved expensive , but the problem was solved . 
Most of the operative personnel were young women. Marriage , 
pregnancy, and higher wages from industry created a rapid turnover in 
employment . The problem was solved by hiring older women a s  operators . 
Many women of middle age have their children reared and would like to 
return to the labor market . The older women employed in School District D 
proved stable , easy to train, and generally suited for public school 
work . Most of them had college degrees and were of the soc ial status 
. 
that would not · permit them to work in factories , but data processing 
work appealed to them because its technical nature and a ssoc iation with 
education gave them a quasi-professional status . The supervisor of 
School District D emphatically stated that middle age women are the best 
potential source of operative employees . 
School District D trains their own operative personnel . All 
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operative personnel are trained to operate every machine in the instal­
lation . Any person who can type can be eas ily trained in keypunch 
operations . Permanent boards are wired for regular operations, but the 
operators are taught the concepts of instructing the machines through 
panel wiring. The emphasis was on understanding instead of rote learning . 
Each operator is assigned a processing job which is  her first 
responsibility. After her major job assignment is complete , she is 
ava ilable for miscellaneous process ing . For example : One woman is 
charged with all test scoring . When there are no teats to score , she 
is eligible to assist with some other processing such as attendance . 
E .  ORGANIZATION 
The data processing divis ion of School District D is  placed in 
the Department of Pupil Services under the direction of the Supervisor 
of Testing and Research . The Supervisor coordinates and directs the 
entire data process ing program with the assistance of three women in 
the machines room . 
The general organization of the data processing department appears 
to have been satisfactory . Regular, periodic applications are scheduled 
and take priority over other processing . Unexpected applicat ions not on 
the regular schedule are processed when time is  available between scheduled 
applications . All departments felt they were being served adequately 
and impartially. 
Flow charts and documented procedures were prepared for most of 
the regular applications . The supervisor indicated that all regular 
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applications should be documented . 
The supervisor stressed that time estimates for processing data 
for other departments should be conservative . He related that the ratio 
should be 3 to 1 .  If he thought a project would take one day to process,  
his est imate for the job would be three days . Conservative time estimates 
insured that all processing would be delivered on schedule . Failure to 
meet deadlines on processing for other departments often creates jealousy, 
and the feeling may arise that the department involved is being neglected . 
F .  CODING 
Coding and fielding of informat ion have presented no problems in 
School District D .  The Supervisor develops all codes . 
The six-digit code number is used for student ident ification. The 
first two digits represent the year of birth; the third digit represents 
the sex ; and the last three digits identify the student . Transfers and 
first-year enrollees do not exceed 999 · 
Two code books are printed and remain in the tab room at all times . 
One code book is alphabetically arranged and the other is numerically 
arran�d . The two books provide cross references in addition to a dual 
means of student locat ion .  The code books are printed annually. Up­
dating between printings is done manually. 
The students '  names are fielded in 22 spaces : 12 spaces for the 
last name , 9 spaces for the first name , and 1 space for the middle initial . 
The student identification number yields the date of birth, sex, and 
identification .  
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G.  FORMS AND SUPPLIES 
Most of the forms for School District D were designed by the former 
supervisor of data processing; consequently, the present supervisor was 
not familiar with any difficulties which might have been encountered in 
this area during the early stages of development . 
The present supervisor has designed all forms necessary for new 
applications without outside technical assistance . The only difficulty 
encountered is  the time required to des ign, order, print, and receive 
new forms . He was of the opinion that forms should be des igned con­
currently with procedural development of new applications . 
Forms and supplies were purchased by School District D on an in­
dividual bas is . Specia l  considerations such as  rush deliveries are more 
freely extended by manufacturers of which the system is a regular customer . 
H .  GOVERNMENTAL REPORT REGULATIONS 
All governmental agencies requiring reports of School District D 
have cooperated fully with machine record processing . Attendance accounting 
regulations , which are a problem in many states ,  are very liberal because 
teacher allocation is not based upon attendance . Almost absolute local 
autonomy exists in attendance record keeping . 
I .  TECHNICAL INFORMATION AND ASSISTANCE 
The supervisor was professionally trained in education and had an 
extensive background in machine data processing prior to his employment 
with School District D .  The background in both fields has enabled him to 
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develop a system free of outside technical assistance . 
J.  s�Em �cmms 
As previously related, the present Supervisor wa s  not with School 
District D during the early stages of development . However, several nev 
applications have been initiated since his employment with the system. 
Nev applications were thoroughly planned and tested on the machines with­
out running a pilot project of the applications . According to the super­
visor, a pilot project should not be a pre-requisite to nev applications 
if the administrator is competent in both technical and educational aspects . 
I f  the ma chine test proves the workability of a nev application, the only 
possible hindrant is  the human element . If all personnel are properly 
prepared for the nev application, the system will function adequately 
without a pilot project . The supervisor felt that a pilot project was 
for those vho were not confident of their ovn ability . 
Census . The basic step to any student accounting applicat ion is 
the development of a student master deck from an accurate,  updated census . 
An accurate ,  updated census eliminates 90 per cent of the difficulties 
which could be encountered in other pupil accounting procedures .  
A student master file vas originally constructed from census cards 
(Figure 1) . The master file is updated daily to maintain an accurate 
source of basic data . Withdrawals and additions are accounted for through 
a special form supplied each teacher. Pre-school age children are 
ascertained from informat ion supplied by older brothers and sisters and 
an annual physical census . 
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Registration and Scheduling . Cards of students who will be 
attending the high school are reproduced from the master deck to the 
student election card (Figure 2) . Although the supervisor designed all 
cards , the principals ' names were printed on the cards for personnel­
relation effect . The reverse side of the student elect ion card is used 
to obtain addit ional data for grouping .  The student election card i s  
filled out b y  the student with the assistance of his counselor . Identi­
fying code numbers for each course are listed on the card along with 
the name of the course . The course codes listed in each card are key­
punched with a print ing punch at the high school . 
The student election cards are sorted by course and a report is 
prepared showing the number of students elect ing each course and a listing 
by riame if desired . A tentative master schedule is  formed by ea ch princi­
pal from the previous year ' s  schedule and the course list . Using the 101 
statistical machine , courses are scheduled and checked for conflicts . 
As the classes are scheduled from the student election cards , subject 
cards (IBM 5081 ) are reproduced and interpreted . 
The subject cards are placed in a pigeon-hole file arranged 
s imilarly to the master schedule , by period by sub ject . Cards are 
pulled for each course from the student ' s  election card . The name of 
the student i s  keypunched from the student ' s  election card at the high 
school . The subject cards are placed back into the pigeon-hole file by 
subject by period after the name is punched . In case of conflicts , student 
cards can be examined for possible changes .  
After completion of scheduling for each student , the class cards 
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are sorted by homeroom to make homeroom lists ; sorted by class to make 
class lists ; and sorted by student to make student schedules (Figure 3 ) .  
Grade Reporting. Marked sense grade report cards (Figure 4) are 
reproduced from the student class cards which remain in the data pro­
cessing department . The reproduced grade report cards are returned to 
the school and become the school ' s  student master card file . The master 
file is maintained with cards arran�d in alphabetical order within class­
room for each period . The keypunch at the school is employed to maintain 
the file on a current basis . 
At grade reporting time ,  the grade cards are given to the teachers 
who mark the grades for each student in each subject . The marks are con­
verted to punches with the reproducer . Grade cards are sorted by student 
and collated with attendance cards , and student grade reports (Figure 5) 
are printed on the tabulator . Teacher class reports (Figure 6) are pre­
pared by sorting the grade cards by class and printing on the tabulator . 
Attendance and drop-out reports may also be run from these data . 
Attendance . As previously stated, attendance is largely governed 
by local autonomy. Principals of indj vidual schools control daily absence 
reporting which does not go outside the individual school . Absences are 
maintained on a marking period basis instead of monthly for machine pro­
cessing purposes .  An attendance and citizenship card (Figure 7) is re­
produced in a manner similar to the grade report card and accompanies 
the grade report to the individual school . At the end of the grading 
period, absences are mark sensed in calibrations of one-half days . The 
cards are returned to the data processing center with the grade report 
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cards , both of which are used to write the student grade report for the 
period. 
Testing . Cards for the class or classes tested are pulled from 
the student master file and identification data reproduced on the test 
results card (Figures 8a, 8b ) .  As the machine scores the tests ,  raw 
scores are punched or mark sensed into the test cards . 
The cards are sorted into raw score sequence . The tabulator 
is wired to produce the data (n, f, �x, Ey, 'Exy) necessary for norming 
and statistical analys is . 
From the normative data, master percentile cards (Figure 9)  are 
punched and merged with the test cards . The cards are reproduced on 
class ification and test cards ( 6th grade only) . Test cards are made for 
the central office file , the students ' permanent record, and in some 
cases for the parent . The percentile rank in each test area is punched 
into a schematic des ign on the end of the card which graphically depicts 
the student ' s  profile (Figure 9) . 
The classificat ion cards (Figures lOa , lOb ) ,  which are used as an 
aid in Junior high school grouping, are sent to the s ixth grade teachers 
who mark the estimated progress level of each student . This information 
is  punched into the cards . The cards are then sorted and listings are 
prepared alphabetically by school, alphabetically by teacher, and by 
rank . Students are grouped and research reports are run as desired . 
Permanent Records . School District D does not post nor maintain 
a composite permanent record by machine processing. An interpreted copy 
of census , grade report , attendance , test , and other informational cards 
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is  fi led with the student ' s  permanent folder upon graduation or with­
drawal . All of the cards necessary to print a copy of the student ' s  
record while in School System D are readily accessible for machine print� 
ing if the occasion demands . 
K .  BUSINESS OFFICE RECORDS 
The data processing supervisor stated that development of business 
office records had presented few problems . Source information for business 
recQrds is more centrally located than pupil information.  Therefore , the 
human element involved in business records is less  prevalent and does not 
inhibit development . 
Business office records currently maintained on punched card 
equipment in School District D are : payroll, appropriation accounting, 
personnel, supply requisitioning and inventory, and property accounting. 
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CASE REPORT OF SCHOOL DISTRICT E 
School District E is a city school district serving a population 
of over 500, 000. Marketing of agricultural products and shipping are 
the major sources of income . The pupil enrollment of approximately 
100, 000 is instructed by 3600 teachers in 115 school administrative 
units o  Some administrative units encompass both elementary and high 
schools . Individually, there are 175 reporting units for attendance 
accounting. 
In 1951 the enrollment was expanding at such a rate that adding 
clerical personnel to accommodate resultant record-keeping demands did 
not seem practical. Additional personnel could manually store data 
which could not be retrieved and analyzed with sufficient expedience to 
keep up with the growth and changing conditions . A different system was 
necessary to supply data that would enable more efficient management of 
the school system. 
Tangibly, it was felt that the installation of data processing 
equipment could be justified on the basis of dollar savings in the bus­
iness records department . Intangibly, it was felt that benefits could 
be derived in the area of instruction. Routine clerical work performed 
by teachers could be reduced, thereby, enabling them to devote more time 
to instruction. 
Data processing equipment was originally installed in School Dis­
trict E in 1951. The first area for transition to machine processing 
was the business office records . The data processing system remained 
fairly static from 1951 to 1957 and was restricted to business office 
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applications . In 1957 a trend developed to examine the financially in­
tangible benefits in the area of instruction. Pupil personnel account­
ing areas were explored, and a study of equipment needs was conducted. 
It was decided that a punched card batter,y supplemented by an IBM Ramac 
305 would best meet the demands of finance,  instruction, and growth of 
the system. 
A.  PLANNmG 
The present administrator of data processing in School District 
E assumed that position in 1955, 4 years after the installation of 
punched card equipment . Problems encountered during the first 3 years 
of development were not known to the present administrator . A major 
concern of this study was to cover problem areas encountered in the im­
plementation of punched card procedures for pupil personnel accounting. 
Since pupil accounting procedures were initiated since 1955 , the in­
vestigator considered the experience of the present administrator to be 
of value to this study. 
The transition from manual to machine processing of student re­
cords presented several problems in School District E.  A degree of re­
sistance to change initially existed on practically all levels of em­
ployment. Some of the resistance was magnified because of planning 
errors due to inexperience . The initial machine room supervisor proved 
incompetent . Some planning errors were corrected by employment of a 
new machine room supervisor who could give better assistance in system 
design as well as machine processing. The resistance from the educa­
tional staff was practically eliminated through an intensive "selling 
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job. " Remaining resistance disappeared after the first pupil accounting 
procedure was developed--this was tangible proof that the new system 
would work. 
The administrator felt that the length of time allocated for pre­
planning prior to delivery of equipment would depend upon the size of 
the system, availability of competent personnel, strength of leadership, 
and support from the administrative head of the school system. These 
variables would probably cause the time to vary from 3 to 12 months . 
Manufacturer representatives were available for assistance in 
preplanning. Key office personnel and principals receptive to the new 
system assisted in preplanning activities . This group decided which 
pupil accounting areas were most beneficial and their sequence of im­
plementation. The technically trained personnel developed procedures 
and designed the necessary source documents, cards, and forms for new 
applications . New procedures were then discussed with the principals 
to determine their practicality. Necessary revisions were made and the 
new application was presented to the teaching staff. 
The teaching staff was not involved in planning unless they had 
information necessary to develop the new application. They were used to 
evaluate the effectiveness of pilot procedures .  The administrator felt 
that the difficulty of communicating with teacher personnel due to lack 
of understanding machine accounting negated the value of their utility. 
A systems specialist was not employed by School District E to 
assist in planning and procedural development . A competent machine room 
supervisor and the manufacturer representative were adjudged the most 
beneficial sources of assistance during preplanning. 
307 
The central staff and principals were consulted about the feasi­
bility of new applications . Their concensus was submitted to the super­
intendent, and he made the final decision. 
School District E determined as many future applications as poss­
ible during planning periods . Broad objectives of the instructional 
program were developed; the procedures ,  personnel, and equipment neces­
sary to attain these objectives were determined; and a written report 
was submitted to the school board via the superintendent. 
School District E has not attempted more than one new application 
at a time . The size of the system was the chief reason for not simul­
taneously attempting multiple applications . 
School District E is still a rapidly expanding school system. 
Although one of the larger cities in the South, the shift to suburbia 
has not reduced the population increase . The city has expanded its 
limits through annexation as the population grew and shifted to the 
suburban area. Many unexpected population increases have been exper­
ienced. An accurate projection of the increase had not been possible 
to date . 
The original housing facilities for the data processing depart­
ment proved inadequate as the department expanded. The department was 
moved to the second floor of the central school office . Additional 
equipment could not be added because of the structural weakness of the 
building. The entire battery was then moved to a one-story building. 
Addition of the Ramac decreased space availability for the basic punched 
card battery and necessitated strict thermal control. To avoid the ex­
pense of thermal control for the entire building, a separate room was 
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partitioned from the punched card installation to house the Ramac . The 
present housing facilities will not accomodate the equipment necessary 
for future applications . Therefore, architects have designed a new data 
processing building, which will be constructed in the near future . 
B .  EQUIPMENT 
School District E selected the equipment necessary to process 
immediately planned applications . As applications were added, addi­
tional equipment was necessary. Addition of equipment did not result in 
extra costs other than extra rental for the new equipment . However, the 
exchange of equipment for larger or faster models resulted in an extra 
freight-out cost. Freight-in had to be paid on the new equipment as 
well as the freight-out for the equipment being replaced. Extra cost 
of equipment replacement can usually be circumvented by originally se­
lecting equipment of adequate speed and capacity.  
Long-range machine needs should be determined as early as possi­
ble, and a plan developed to acquire the machines as they are demanded 
by application expansion. 
A keypunch, sorter, and tabulator were considered by the admin­
istrator to be the basic essentials to start punched card operation; but 
a system as large as School District E would require a larger battery. 
The IBM Ramac 305 was the only data processing equipment pur­
chased; the balance of the equipment was rented. The Ramac was selected 
because of its large storage capacity. The annual rental was approxi­
mately $36, ooo, while the cost price was $168, 000. The cost price plus 
$3, 000 annually for maintenance service could be absorbed by the rental 
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costs within 5 years . Another factor contributing to the decision to 
purchase the Ramac was the annual budget . Since the school board agreed 
to purchase the Ramac , the $36, 000 rental will not have to be included 
and defended in the budget each year. 
The administrator felt that keypunches and interpreters might be 
more economically acquired by purchasing since relatively few changes are 
made from year to year . Improvements on the balance of the punched card 
battery might render them obsolete , and direct purchase could result in 
excessive financial loss on exchange of equipment . 
The administrator of data processing in School District E has not 
had experience with Series 50 equipment . 
School Distrcit E utilized a service bureau during the early 
stages of development . The present administrator was not with the sys­
tem at that time and was not familiar with their experience on that 
basis . Since employment of the present administrator, a service bureau 
has not been utilized. Peak periods of processing were accomplished by 
overtime of present staff and employment of part-time personnel. 
C .  ORIENTATION OF PERSONNEL 
School District E has experienced few problems as a result of in­
adequate orientation of the public or school board. The general public 
and school board were oriented about the ramifications of machine data 
processing through the same media. Future proposals for data processing 
development were documented and justified through economic and instruc­
tional advantages .  The proposals were presented to the public through 
the school board by every possible media. It was felt that problems in 
this area were circumvented by this procedure . 
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A relatively small degree of fear prevailed among some of the 
office personnel that they would be replaced by machines . The adminis­
trator felt that the system went too far in trying to alleviate this fear. 
Originally, many of the educational staff resisted the transition 
to machine processing. They were not familiar with the process and were 
skeptical of its potential. Even after a pilot project in attendance 
accounting, many teachers did not trust machine processing. Many teach­
ers kept duplicate sets of attendance records the first year. They felt 
the procedure would be a failure and that they would be called upon at 
the end of the year to supply data for the annual attendance report . 
After the first year of operation, the potential of machine processing 
was a reality and has enjoyed almost unanimous support since that time . 
The principals were oriented as procedures for new applications 
were developed. A short time afterwards , the principals were assisted 
by a representative from the data processing department in explaining 
the new application to his staff. All instructional programs include 
simulated problems of the functions required of personnel being instructed. 
IndiYiduals on all levels within the system who resisted the new 
process were reputed to be the type of persons that resist all innova­
tions . Therefore, after the initial application, the resisting element 
usually was identified and given "special" treatment. The strongest re­
sistance to machine processing appeared to be among the older teachers . 
Strong principals had little trouble in promoting acceptance of a 
new application. Weak principals experienced more trouble; but they were 
the ones that had trouble with all new procedures,  regardless of the type . 
If the procedure involved mark sensing, the cards were converted, the 
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report printed, and the teachers were actually shown the results of their 
work. Display of the results of practice problems created a sense of 
accomplishment as well as pointing out errors made in practice . 
D .  OPERATIVE PERSONNEL 
Until 1956 the data processing department of School District E was 
relatively small. Only 3 persons of the operative level wer e employed. 
In 1957 the staff was expanded to 12 persons , including the administra­
tor. All clerical personnel in the accounting department interested in 
data processing were retrained by the manufacturer in machine operations . 
A few persons resigned and the balance were reassigned to comparable 
positions in other departments .  Resignations and reassignees were not 
interested in data processing. The administrator evaluated the com­
petence of operative personnel very low as a result of the actions . How­
ever, retraining was the expedient action because of a shortage of oper­
ative personnel in the area. 
The administrator felt that employees should not be released be­
cause of the transition to machine processing. The former clerical staff 
should be screened for aptitude in machine accounting. Aptitude tests 
developed by the manufacturer have been used very satisfactorily in 
School District E .  Personnel displaying aptitude should be retrained in 
machine operations, and those failing to display aptitude should be 
assigned to a comparable position in some other department . Employees 
familiar with operations can make a valuable contribution to machine 
processing. A nucleus of well-trained personnel should be employed to 
supplement the lack of experience with machine processing that is gen­
erally found in a newly trained staff. 
312 
A highly trained machine room supervisor was purported to be 
essential for an efficient operation. A competent supervisor can pre­
vent most of the problems arising from operative personnel. 
Part-time keypunch operators are emplo,yed during peak periods. 
The balance of work during peak periods is processed by the regular 
staff during overtime . 
Outside persons with experience in schools would be the most de­
sirable source of supervisory personnel, but the administrator indicated 
that the source had not been available to School District E .  The most 
difficult problem encountered in this area was in securing a competent 
machine room supervisor. Three different supervisors have worked with 
School District E during the tenure of the present administrator. The 
first supervisor "ims i.r..herited when the admir.istrator joined the system; 
he was unsatisfactory because of a personality that did not promote a 
good working relationship with his staff'. The second supervisor did not 
possess the know-how nor the drive necessary to accomplish the job .  The 
present supervisor has the personality, technical know-how, and initia­
tive necessary to competently execute the job .  
Female operators have displayed physical limitations in handling 
heavy trays of cards . Therefore , male machine operators were considered 
more satisfactory than female . 
An adequate supply of' trained keypunch operators bas not been 
available. Trained typists ,  displaying aptitude on the manufacturer ' s  
test, are employed and sent to the basic machine school conducted by 
the manufacturer.  
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E.  ORGANIZATION 
The Director of Accounts administers the data processing depart­
ment under the Assistant Superintendent in Charge of Business Affairs . 
The Director bas complete responsibility for all machine processing of 
business and pupil personnel records . 
The Director coordinates the total program with the business and 
educational staff. A Data Processing Supervisor is in charge of the 
actual machine processing. The Supervisor is assisted by an Operating 
Supervisor and a Ramac Supervisor. The balance of the staff consists of 
2 machine operators (407) , 2 verifier operators , and 3 keypunch operators . 
The Director of Accounts expressed a qualified satisfaction with 
the organizational structure . The internal or operational structure was 
highly satisfactory, but the placement of the data processing department 
within the Business Affairs Division did not yield the desired expedi­
ence . The organization of the data processing department as an appendage 
of an established division necessitates the crossing of departmental 
lines which has caused slower acceptance of data processing. The Di­
rector recommends that data processing be organized as an independent 
division directly responsible to the superintendent. The data pro­
cessing department is a service department with responsibility for ser­
vice to all departments which have record-keeping demands . 
Flow charts and procedures were documented for all applications . 
However, the acquisition of a Ramac necessitated revision of procedures 
which has not been accomplished to date . 
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F. connm 
The most difficult problem with coding since acquisition of the 
Ramac has been developing codes to fit into the direct addressing system. 
New codes are developed by the personnel in the data processing 
department , and the administrator has final authority for its approval . 
Student names are fielded in 25 spaced--14 for last name , 10 for 
the first name , and 1 for the middle initial . 
The first six digits of the student identification number are gen­
erated by the Ramac from the student ' s  name . The birthdate of six 
digits and the first letter of the last name are also used for a total 
of thirteen digits in each student number. The estimated probability 
of duplication is one in two hundred and fifty thousand. The number 
yields identification, birth date , and alphabetical sequence .  
Teachers have two identification numbers : the state certifica­
tion number and the working number which is the address of teacher 
records within the Ramac . 
A code book of identification numbers is currently printed but 
will be discontinued when conversion to the Ramac is completed.  
G .  FORMS AND SUPPLIES 
Practically all of the card forms used by School District E were 
specially designed by the data processing staff. Design of forms by the 
staff releases the system from moral obligation to any single forms pub­
lisher and permits purchase on a bid basis when desirable . 
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Cards and special forms are designed concurrently with the devel­
opment of new applications . Sample copies are printed by the school with 
an off-set printer and sent to the users of the form to insure inclusion 
of desired information . Specifications are then written and submitted to 
manufacturers . Deli very time is generally 2 to 3 weeks . 
H .  GOVERNMENTAL REPORT REXZULATIONS 
Local report regulations have not presented any problems . State 
agencies have been cooperative in accepting machine printed reports . 
However, many of the state report forms were not suited for machine 
printing. Machine forms similar to the state report format were printed 
at local expense . The state accepted the forms but has not contributed 
to the expense of developing such forms . 
I .  TECHNICAL INFORMATION AND ASSISTANCE 
Technical literature which could assist in procedural development 
has not been available to School District E .  The technical assistance 
of the manufacturer representatives has been excellent . The representa­
tives have worked closely with the development of all applications . 
School systems with data processing installations were visited as 
a possible source of technical assistance . Few of their procedural 
developments were adaptable to School District E because of the size 
differential. 
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J. STUDENT RECORDS 
School District E has experienced difficulty in initiating a com­
prehensive pupil accounting program because of enrollment size . Main­
taining student records on an individual basis necessitates a vast amount 
of machine time for prepunching and interpreting with an enrollment of 
100, 000. Therefore , the present machine battery has not been capable of 
performing the functions on a centralized basis . Plans are currently 
being implemented for a broad coverage of the pupil accounting area. It 
is felt that the addition of an IBM Computer 1401 with its fast printing 
feature will fill the machine demands for centralized processing of all 
student records . The 5 , 000, 000-unit storage of the Ramac will also re­
lease auxiliary equipment for processing of student records . 
An example of time required to interpret one card for 100, 000 
students is: An interpreter with a speed of 100 cards per minute would 
require approximately 17 hours of machine time . When considering re­
producing and tirr.e required for other punched card processing, it was 
not feasible to attempt comprehensive pupil accounting with the conven­
tional punched card battery. 
Census.  An in-school census is  maintained by School District E. 
A student record card (Figure 1) is punched for each student and updated 
by grade as the student advances .  A permanent student number is assigned 
as each student is enrolled and this number is used until the student is 
dropped from the file . 
The student ' s  name and number are reproduced from the student 
record card into the student registration card (Figure 2)  and sent to 
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each school at the beginning of the new school period. As the students 
are registered, the information is checked as either correct or in­
correct . If correct , the cards are returned to the data processing 
center for use as beginning enrollment cards for the school . If in­
correct , the error is marked in the spaces provided before returning to 
the center. If students cannot be located, they are shown on a lost 
pupil list which is followed up by the attendance officers . After pro­
cessing, these cards are held in the history file . 
An enrolJment card (Figure 3) is filled out for each new student 
at the beginning of the school term. It is also made out when a student 
transfers to another school, withdraws during a school term, re-enters 
after a withdrawal, or drops from the school system. The enrollment 
cards are returned to the data processing center where the mark senses 
are punched and checked. The cards are merged with the summar,y cards 
from the previous period and sorted by school. An enrollment report is 
written that summarizes by grade within the school, showing school code , 
grade , gross enrollment , net enrollment, and membership. The enrollment 
report is checked against the attendance summary report to balance mem­
bership. Membership totals by grade and school must be the same . The 
check provides an accurate control on the month ' s  attendance . If errors 
are discovered, schools are notified and summary cards are corrected. 
Attendance .  Attendance records are maintained by the data pro­
cessing department � masse rather than individually. Conventional 
punched card equipment has not proved practical in maintaining attendance 
records for 100, 000 students on an individual basis because of the pro­
hibitive amount of machine time involved. 
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The attendance cards (Figure 4 )  are pre-punched and end-printed 
with the school number, grade, and section. These cards are sent to the 
individual schools before the beginning of each new reporting period. 
The homeroom teacher prepares one card for each student by writing the 
student ' s  name on the top line . Each day the teacher marks each stu­
dP.nt ' s  card, using the cards as a class register. At the close of each 
period, the cards are sent to the center where they are used to compile 
monthly attendance statistics .  
At the data processing center the mark sensed attendance cards 
are checked for double punches and blank columns . Any errors located 
are corrected while processing. The total half days present are cross­
footed with the total half days absent to equal total half days belong­
ing. The attendance report is run while the total membership by grade 
within each school is summary punched. One card for each school is key­
punched from the attendance report, showing total half days belonging, 
total absent, and total present . The attendance cards for each school 
are crossfooted to see that the total half days present by school plus 
total half days absent equals half days belonging. Membership summary 
cards are merged with school attendance cards , and the membership report 
is written . 
To calculate the attendance average , the attendance per day is 
ascertained by dividing half days present by 40. Average daily member­
ship and absences are calculated in the same manner. The percentage of 
attendance is obtained by dividing average daily attendance by average 
daily membership. 
319 
The Superintendnet • s  Monthly Report is written. This report. is 
broken down by high school, junior high, and elementar,y groupings for 
both white and colored schools . 
The mark sensed attendance card has several undesignated columns 
at the end of the card. Those columns are used to indicate failures at 
the end of the year. 
From the previously described data, the following reports are 
produced: 
Weekly 
Attendance Summar,y by School 
Enrollment Summar,y by School 
Membership by School 
Membership by Grade 
Monthly 
Superintendent ' s  Monthly Report 
Annually 
State Statistical Attendance Report 
Analysis of Withdrawals by Type 
Total of Failures by School 
Subject Analysis (high school and junior high) 
Tbtal Failure Percentage by Subject Within School 
Comparative Breakdown Failure Percentage by Subject Within School 
Comparative Report Failure Percentage Between White and Colored 
Schools by Subject 
K.  BUS mESS OFFICE RECORDS 
School District E had the most extensive coverage of business 
office records encountered by the investigator. The administrator, a 
highly trained accountant, did not encounter difficulty in developing 
the area • .  
The following records . and reports of the business office are 
automatically processed by machines:  
A.  Payrolls 
1 .  Computation of gross earnings 
2 .  Computation of variable deductions 
3 · Computation of net pay 
4 .  Payroll checks 
5 · Check register 
6. Deduction register 
T. Individual retirement records 
8 .  Social security reports 
9.  State retirement reports 
10. Bank reconciliation 
11. Computation of salary increases 
12. Salary exhibit for board minutes 
13. Teacher contracts 
14. Analyses of various types of absences 
15 . Labor distribution by location and work order 
16. W -2 forms 
17. Individual earnings records 
18. S .  U.  N .  enrollment 
B .  Accounts Payable and Financial Control 
1 .  Registers 
a.  Purchase order 
b .  Encumbrance 
c .  Check 
d. Voucher 
e .  Revenue 
2 .  Checks 
3 · Vouchers 
4 .  Remittance statements 
5 · Expense distribution 
a .  Budget account 
b .  Location 
c .  \-lork order 
6.  Analysis 
a .  Expenditures and encumbrances by appropriation 
b .  Capital outlay projects 
c .  Revenue by estimate 
d. Purchases by vendor 
T. Classification of capital outlay expend! ture 
8.  School feeding profit and loss 
Monthly and year to date 
a .  Individual school 
b .  System wide 
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C .  Inventories 
1. Perpetual warehouse inventories 
a. School feeding 
b .  Textbooks 
c .  Custodial supplies 
d. First aid supplies 
e .  Library supplies 
f .  Athletic supplies 
g. Plumbing supplies 
h. Paint supplies 
i .  Sheet metal 
j • Furniture 
2 .  Perpetual inventory of textbooks in each school 
3 ·  Loading lists 
4. Delivery lists 
5 · Cost allocation by location of warehouse issues 
6.  Invoices 
7• Analyses of issues and receipts 
8 .  Report o f  items below minimum stock 
9 .  Typewriter inventory by school 
D .  Group insurance 
1.  Enrollment cards 
2 .  Age analysis 
3. Premium computations 
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CASE REPORT OF SCHOOL DISTRICT F 
School District F encompasses an entire county with a land area 
of 2,054 square miles . The school district is heavily populated and in­
cludes several municipalities ; the largest has over 500, 000 population. 
The school building program has not met the needs of increasing student 
enrollment . Many schools are operating double shifts to accommodate the 
influx of students .  In some instances , entire schools are being taught 
in Spanish because of the inability of new students to speak English. 
Cheap labor, resulting from a sudden expansion of the labor force , has 
also disrupted the economy of the area. 
School District F employs 7, 000 teachers to instruct 167, 000 
students in 181 school units . Five thousand administrative and service 
employees bring the total employment of the district to twelve thousand. 
A vocational high school in the district installed punched card 
equipment in 1956 for instruction as well as processing school records . 
The success of the operation, population growth, and the potential of 
the equipment to meet record-keeping demands were the influencing 
factors which caused School District F to install punched card e�ipment 
in 1959 ·  
A .  PLANNnlG 
A private firm of system specialists were employed by School Dis­
trict F to set up complete punched card procedures for personnel and 
payroll accounting. The installation was surveyed, procedures developed, 
and equipment recommended to process the job .  
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Five months lapsed from the time the system specialists were em­
ployed until the equipment was installed. Technical assistance during 
preplanning was supplied solely by the system specialists . Since pay­
roll and personnel accounting were the only applications implemented at 
this stage , principals and teachers were not utilized in the planning. 
Approximately 20 persons were employed in payroll and personnel 
accounting with a National Cash Register system. The NCR operators were 
trained on punched card equipment and the balance were assigned nonoper­
ative jobs within the department . Only three persons of the original 
staff are currently with the system because of normal job turnover in the 
department. 
Neither the public nor school board raised objections to the cost 
of original equipment . However, the equipment recommendations of the 
system specialists proved inadequate to process payroll and personnel 
records . Attempts to secure the additional equipment necessary to pro­
cess payroll and personnel applications met with opposition from the 
school board. The consultants were paid $19, 000 for their services, and 
it was difficult to explain to the board that equipment recommendations 
made by the firm were inadequate .  However, after the employment of a 
well-trained Supervisor of Machine Records , the school board was con­
vinced that additional equipment was necessary for present applications 
and future expansion. 
The unanimous concensus of administrative personnel was that 
neither equipment nor procedures developed by the system specialists 
were satisfactory. All procedures were revised before they were 
functional. An absolute lack of knowledge about educational procedures 
prevailed among the consulting staff. As a result of the experience in 
School District F, the administrative personnel expressed that they would 
not recommend system specialists to other school systems unless a compre­
hensive knowledge of educational records was displayed by the specialists . 
Initiation of multiple applications in a system as large as School 
District F was not recommended by the administrator of machine records 
unless they were closely allied such as payroll and personnel accounting. 
Future applications should be determined during initial planning to in­
sure the acquisition of equipment that would permit expansion into other 
applications without making an additional budget request to governing 
authorities . 
Development of pupil accounting applications has been impeded 
because of the constant surge in pupil enrollment . Pupil enrollment 
has averaged a 12 per cent increase per year for the last five years . 
Personnel in School District F have not been able to accurately predict 
the increase in pupil enrollment . 
Original housing facilities proved to be structurally incapable 
of accommodating the weight of the punched card batter,y. The current 
location of the punched card battery is spacially inadequate because of 
increased utility of the equipment . Expansion is expected to actuate 
the move to a larger location in the near future . 
Difficulty with scheduling 'iSS originally encountered in School 
District F .  The time estimates necessary to  process applications were 
conservative . Resultant late reports endangered the confidence of ad­
ministrative personnel in the potential of data processing. 
327 
Controls to insure the accuracy of processing were not set up by 
the system specialists . After the original design of applications , con-
trols were difficult to implement without complete revision of procedures .  
B .  EQUIPMENT 
The punched card equipment recommended by the system-specialist 
firm proved inadequate. The IBM 402 • s were replaced by 407 1 s to increase 
speed and printing capacity necessary to process the 12,000-member pay-
roll records . Resistance was encountered from the school board and the 
chief school administrator when confronted with the proposal to secure 
" 
faster, larger capacity machines . The persons resisting indicated 
greater confidence in the recommendations of the specialists than the 
persons operating the equipment . Documented proof of machine time re-
quired to process payroll and personnel records actuated the approval 
for acquisition of faster equipment. The error in machine needs was 
largely attributed to the method employed by the specialists in calcu-
lating machine time. Machine time was calculated at the rate of gross 
performance, without regard for downtime or operational delays . 
The keypunch, sorter, and tabulator were acknowledged as essential 
to basic operations . However, the size of the School District F pro-
hibited the slightest consideration for such a meager battery. Since a 
company of alleged experts miscalculated machine needs , the administrator 
preferred rental of equipment instead of purchase during early stages of 
development. A data processing service bureau was not utilized in pro-
ceasing any of the applications in School District F .  
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Due to the magnitude of School District F, data processing is per­
formed on a partially decentralized basis . A printing punch and Series 
50 sorter with counter are located in each of the four high schools . 
Keypunching and sorting for all pupil accoL��ting applications are per­
formed at the individual school site . Interpreting, calculating, gang 
punching, and printing are performed on equipment in the central office 
of School District F. 
The central office installation consists of three keypunches ,  a 
verifier, two sorters , an interpreter, two collators , two reproducers, 
and two tabulators (407) . 
C .  ORIENTATION OF PERSONNEL 
The public and school board have given support to the implemen­
tation of data processing . The only resistance from either source has 
been objection to the exchange of equipment recommended by the system 
specialists . The public and school board were informed about the prob­
lem of coping with increasing record-keeping demands of an expanding 
school population . Consequently, the potentiality of data processing as 
a solution to the problem led to acceptance .  
Office personnel were familiar with machine processing of payroll 
and business accounts on National Cash Register equipment . The substi­
tution of punched card equipment was accepted as a more functional pro­
cess to accommodate personnel records for 12, 000 employees . 
The educational staff appear to r�ve offered the greatest resis­
tance to punched card processing of student records . One high school 
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was forced to discontinue punched card processing because of resistance 
from the instructional staff. 
After experience with the high school which discontinued data 
processing, more emphasis was placed on the orientation of educational 
personnel. New applications are explained to the principals . The in­
structional staff of each school concerned is oriented on the advantages 
and functions of the new applications . Instruction of teachers is con­
ducted at the individual schools sites . After the primary instructional 
session, teachers are instructed again on the final phases of the process 
to insure complete understanding of their function in the procedure and 
benefits which might be derived. 
With 11 000 teachers , the administrator felt that orientation was 
most effective when conducted in individual school groups at the school 
site . Instructional techniques included both oral and written exercises . 
D .  OPERATIVE PERSONNEL 
When School District F acquired punched card equipment, most of 
the clerical staff were retrained in the operation of the new machines . 
Clerical personnel not interested in being retrained were transferred to 
other departments . The administrator was not aware of resistance nor 
fear among the operative personnel because of the transition to a new 
process .  Abundant job opportunities for clerical workers in the area 
was proposed as a possible reason for the absence of fear or resistance 
to the change-over. 
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An inadequate supply of operative personnel was given as a reason 
for retraining the clerical staff. An inservice training program is 
regularly conducted for the operative personnel to keep them abreast of 
new equipment and applications . 
The wages of operative personnel are comparable with clerical and 
secretarial employees of other departments within the school system. 
However, the wages are less than those received by operative personnel 
in industry. Higher wages result in a constant shift of operative per­
sonnel from School District F to industry. 
The administrator of School District F indicated that the most 
desirable qualification of supervisory personnel in data processing was · 
a technically trained person with experience in schools . Inavailability 
of persons with such qualifications within the system necessitated the 
employment of a supervisor from outside the system. School policy re­
quires promotion of personnel within the system to administrative 
vacancies if qualifications for the position are satisfied. The ex­
perience phase of qualification was stated to be the most difficult 
requirement to satisfY. Persons thoroughly trained with punched card 
equipment and experience with school systems are practically non-existent . 
E .  ORGANIZATION 
The data processing department is a subsidiary of the personnel 
division in School District F.  The Director of Personnel is responsible 
for all functions concerning payroll or personnel records . The Super­
visor of Machine Records directs all activities within the data 
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processing department and is responsible for coordinating data-processing 
services with other divisions within the school system. 
The organizational structure of the data processing department as 
an appendage of the Personnel Division has not fUnctioned satisfactorily. 
The personnel division, under which the data processing department is 
located, has priority in the use of the equipment . Serving other divis­
ions within the school system results in crossing departmental lines; 
therefore , more interest is focused on the record-keeping needs of the 
division within which the data processing department is located. A data 
processing department is a service organization with equal responsibility 
to all divisions within the school system that have demands for compila­
tion of statistical data. In an attempt to satisfy the adjudged respon­
sibility, the data processing department is being reorganized as a sep­
arate division, directly under the line authority of the Superintendent . 
Establishment of data processing as an independent division is expected 
to provide equal service to all divisions within School District F .  
Annual or  non-regular reports tend to cause excessive difficulty 
within the procedural organization of the data processing dep�rtment . 
Annual reports usually require overtime of personnel. Non-regular re­
ports are processed during slack periods and overtime . The greatest 
difficulty encountered with non-regular reports is time estimation for 
job processing. Amount of time required to process non-regular reports 
is generally underestimated, and persons to whom the report is due 
occasionally expressed dissatisfaction with machine processing. 
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Flow charts and procedures for processing applications were not 
documented. The administrator aclmowledged the importance of written 
procedures but indicated the failure was due to the amount · of time in­
volved in developing written procedures .  
F .  connm 
One difficult problem in coding has been the assignment of teacher 
identification numbers . The state retirement number was originally used 
as the teacher identification number. The retirement number is assigned 
by the state to a new employee several months after initial employment 
within the state . Until the state number is assigned, it was necessary 
to use a temporary number. Extreme caution was necessary in the assign­
ment and discontinuance of the temporary number. Caution failed to 
correct the problem. Consequently, teachers are presently assigned 
two numbers: a state retirement number and a permanent working number. 
All codes are developed by the data processing personnel and 
approved by the supervisor. 
Both employee and student names are fielded in 23 spaces--13 spaces 
for the last name, 9 spaces for the first name, and 1 space for the mid­
dle initial. If a student ' s  name cannot be placed within the assigned 
spaces , vowels are dropped from the end of the name until it fits the 
specified field. 
Student records are not kept on a centralized basis in School 
District F .  All punching and sorting is executed at each of  the four 
high schools . Processing demands other than punching and sorting are 
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performed by the central installation. However, all cards and records 
are kept at the individual high school. Source documents never leave 
the school. The individual school is responsible for assigning student 
identification numbers . A 4-digit number is assigned according to the 
alphabetic sequence of the name from an IBM coding manual. The number 
is red lined in the coding manual when it is assigned to a student . 
Numeric identification for employees was considered by the admin­
istrator to be more practical than alpha numbers . Alpha numbers would 
have to be reassigned upon the marriage of a female employee , whereas 
numeric would remain the same . 
Two code books are printed on the tabulator, one in alpha sequence 
and the other in numeric sequence . 
G .  FORMS AND SUPPLIES 
The time element required of the purchasing. procedure has been the 
most �fficult problem in this area . Department heads are permitted to 
make purchases up to $100. Purchase requisi tiona amounting to between 
$100 and $1, 000 are forwarded to the purchasing department . The purchas­
ing department asks for quotations and selects the cheapest vendor. Pur­
chase requisitions amounting to more than $1, 000 are submitted through 
the purchasing department to the vendors for sealed bids . Special cards 
or form designs require about three weeks for delivery if the amount of 
the purchase is under $100 and can be submitted directly to the manu­
facturer. The purchasing procedure for purchases over $100 requires 
about six weeks . 
Most of the cards and forms used by School District F are of 
special design. Test results cards are printed on a miltilith in the 
vocational division of the school system. All other cards and forms 
are supplied by regular forms manufacturers . Plates for special card 
designs cost $35 .  
H.  GOVERNMENTAL REPORT RmULATIONS 
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School District F has not encountered any difficulties from the 
state organization which prevented machine processing in_ any area of 
application. The administrator indicated that the possibility of dif­
ficulty was greatly reduced by consulting the state agency prior to 
entry into punched card processing. 
I .  TECHNICAL mFORMATION .AND ASSISTANCE 
Technical information and assistance in developing punched card 
applications has not been satisfactory. The manufacturer representatives 
appeared to be more interested in selling machines than assisting with 
developmental problems . The administrator felt the emphasis on sales 
was due to the inability of the salesman to understand the problems of 
processing educational records . The manufacturer representative did 
assist in wiring control panels for the 407 tabulator on two occasions . 
As previously discussed, the employment of system specialists was 
not satisfactory due to their inability to understand educational 
processing. 
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Technical literature for application development was alleged to 
be practically non-existent by the administrator. Publications by the 
equipment manufacturer was extremely abbreviated and highly technical. 
Limited availability of technical information and assistance 
bas necessitated independent development of applications on a trial­
and-error basis . Consequently, application development was slowed to 
the point that the confidence in machine processing was endangered. 
J. STUDENT RECORDS 
Pupil accounting applications are currently restricted to four 
high schools within School District F.  The applications are processed 
on a partially decentralized basis . Each of the four schools has an 
026 printing punch, an o82 card sorter, and a card tub file fc;>r class 
detail or student grade cards . AJ.l card forms are designed to fit 
402-3 or a 407 tabulator. 
Punching and sorting are performed at the school site without 
special personnel. Clerical personnel experienced on a typewriter are 
trained to operate the printing punch and card sorting device. Print­
ing, interpreting, and reproducing are performed on the e�ipment in the 
central installation. 
Registration and Scheduling. The guidance counselor or other 
school administrative personnel assist the student in filling out the 
information on the student registration card (Figure 1) . The student ' s  
name is written in the proper space on the front of the card. Subjects 
required by the student are listed under course name with course number 
in the next column. Course numbers are also mark sensed in areas 1 
through 6. 
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Marked sense positions are converted in the central office . A 
tally of all students intending to enroll in each course is either pro­
duced on the tabulator in the central office or obtained from the sorter 
at the school site . 
The registrar assigns a 4-digit student identification number 
from an IBM manual, 10, 000 Division Code for Proper Names, and writes 
the number in the space provided on the card. 
The student master card is identical to the student registration 
card except for color. The registrar or office personnel keypunch 
student master card information from the registration card. The master 
schedule is prepared by administrative personnel after the course re­
quests are tabulated. 
The keypunch operator prepares a course master card (Figure 2) 
for each teacher ' s  class .  The course master card is  labeled as student 
grade card and differs only in color. 
The proper number of student grade cards (Figure 2 )  are repro­
duced from the header card, course master card, at the central office . 
The cards are also interpreted for each student in each class . The cards 
are returned to individual schools where they are arranged in the tub 
file with the header card in front and detail cards for the maximum 
number in each class . The tub file is arranged similarly to the master 
schedule . 
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The student master card is the source from which grade cards are 
pulled from the tub file for each class which the student is registered. 
Grade cards for each class are pulled and placed in a file behind the 
student master card. 
Student ' s  assigned number, homeroom or section, name and grade 
level are reproduced from the student master card into grade cards 
at the central office . The cards are interpreted a�ter punching. 
Student Schedule . The central o��ice prints the student schedules 
(Figure 3) in quadruplet �rom the student grade cards . Copies o� stu­
dent schedules are given to students , deans , counselors , and registrars . 
Class Roll. Student grade cards are sorted by class ,  merged with 
the course master card, and class rolls (Figure 4)  are printed in trip­
licate . The copies are �orwarded to the schools and distributed to the 
teachers , instructional supervisors , and of�ice . 
Student Schedule Change . �fo copies of request for schedule 
change and class admit _(Figure 5 ) are completed �or students requesting 
a change o� schedule . One copy is given to the student to take to the 
classes from which he has withdrawn and classes into which he is to enter. 
The other copy is used to change the student ' s  grade cards to agree with 
the new schedule . Updating o� schedule changes ,  drop-outs ,  etc . , are 
performed at the individual school site . Late registrations are handled 
entirely by the individual school. Necessary printing is  written or 
typed .  
Grade Reporting and Attendance .  Student grade cards are sorted 
alphabetically by teacher by period �or delivery to the teachers �or 
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marking. Teachers mark the appropriate grade and attendance information 
in the proper area. Student grade cards are then sorted alphabetically 
by student and homeroom section . The cards are forwarded to the central 
office where marked senses are converted, and the progress reports (Fig­
ure 6) are printed in duplicate . Attendance data from the grade cards 
are tabulated and periodic attendB.nce reports written. 
The student grade cards are returned to the individual schools 
for use by the school registrar between grading periods . Progress re­
ports are delivered to teachers for distribution to students who take 
them home for inspection and signature by the paren·t.s .  
Permanent Records . Permanent records (Figures 7a and 7b)  are 
posted on the tabulator from the student grade and attendance cards . The 
student grade cards with the registration card preceding each student ' s  
grade card must be in the same precise order as the permanent records 
since the permanent record is on individual instead of continuous forms . 
Records may be hand posted if they are not in convenient order for posting. 
K .  BUSINESS OFFICE RECORDS 
Punched card procedures for payroll and personnel accounting were 
originally designed by a systems specialist firm. The schedule of pro­
cessing was changed, and control on accuracy Was added to the original 
system design. Property accounting is the only other business office 
record currently being processed on punched card equipment . Future plans 
include complete coverage of all business office records when equipment 
and personnel are available . 
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Figure 1 .  Student Registration Card and Student Master Card 
Figure 2 .  Course Master Card and Student Grade Card 
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Figure 3 ·  Student ' s  Schedule 
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Figure 4.  Class Roll 
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Figure 7b . Permanent Record (Back) 
